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OPERATIVE ORAL SURGERY 


ANIMAL SURGERY FOR POSTGRADUATE ORAL SURGICAL STUDENTS 


orton J. Olin, D.M.D.,* Robert I. Litwin, D.M.D.,* Frederick A. Robinson, 
DM.D.,** and Kurt H. Thoma, D.M.D., Dr. med. dent., F.D.S.R.C.S. (Edin. and 
Eng.),*** Boston, Mass. 


Oval Surgery Section of the Department of Stomatology, Boston University School of Medicine 


SIGNIFICANT problem in planning the graduate course of the oral surgical 
A student during the didactic year is to provide adequate clinical experience. 
The student of oral surgery should be familiar with basic surgical principles and 
skilled in the art of handling tissue and the identification, isolation, and pro- 
tection of vital structures. He should be able to incise, dissect, clamp, and ligate 
with ease. To attain this proficiency, however, he must have practical experi- 
ence, which he can then apply to his hospital residency. 

To meet this need, the graduate students in oral surgery at the Boston 
University School of Medicine engaged last year in a pilot course in dog surgery 

‘ig. 1). The exercises were tailored specifically for the oral surgeon and were 
performed in one of the animal operating rooms of the new research building at 
Boston University School of Medicine. The course was divided into the fol- 


lowing twelve basic exercises: 








Exercise I. Introductory: Management of the laboratory dog; 
anesthesia. 
: Exercise II. Bilateral probing and dissection of the submaxillary 
duct. 
3 Exercise III. Submaxillary gland excision. 
. Exercise IV. Wiring and fixation for zygomatic and maxillary frae- 
tures. 
z Exercise V. Wiring and fixation for mandibular fractures. 
= Exercise VI. Condylectomy. 


Assistant Professor of Oral Surgery, Boston University School of Medicine. 
**Resident in Oral Surgery, Massachusetts Memorial Hospital. 
***Professor of Oral Surgery, Boston University School of Medicine and Stomatology. 
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ig. 1—Student teams operating under sterile conditions. 


Exercise VII. Avulsion of the infraorbital nerve, intraoral approach. 

Exercise VIII. Avulsion of the inferior dental nerve, extraoral ap- 
proach. 

Exercise IX. Tracheotomy. 

Exercise X. Osteotomy of the ramus of the mandible. 

Exercise XI. Excision of a lesion of the tongue. 

Exercise XII. Ostectomy in the body of the mandible. 


This was followed by four sessions of practical exercises in which the 
student was free to perform additional operations or to repeat those already 
done. Stress was placed not so much on the various procedures as on the basic 
principles and techniques learned through these exercises. 

We have found the dog to be suitable clinical material. Canine physiology 
and anatomy are enough like those of the human being that the skills acquired 
in this course can be transferred from the dog to the human patient. Great care 
was taken in all these exercises to have the animal adequately anesthetized and 
to avoid mutilation or injury. To maintain an adequate airway after induction, 
an oral endotracheal tube was placed (Fig. 2). A sterile technique was used 
during each operation, and the dog’s postoperative course was followed, with 
medication administered as needed. 

The dogs were operated on by students in teams of three: the anesthetist, 
the surgeon, aud the assistant. Instructors acted in a supervisory capacity only 
and did not directly take part in the procedures. 
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Fig. 2.—Endotracheal tube being placed. Note epiglottis. 














Fig. 3.—Exposure of submaxillary gland. 
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At the start of the course each student was given a “Syllabus of Oral 
Surgery Procedures on Animals,” which gave the schedule of operations and 
outlined each of the exercises. Each session lasted a total of two and one-half 
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hours. In the first half-hour a lecture was presented on the details of the pro 
cedure to be done. The remaining two hours were devoted entirely to the sm 
gery. Figs. 3 and 4 were taken during removal of the submaxillary gland. Fig 


3 shows the capsule of the gland exposed. Fig. 4 shows the gland being lifte:| 


out through the wound. 


Fig. 4.—Excision of submaxillary gland. 


A survey of the reactions of our students to this course revealed strong 
sentiment in favor of this aspect of their curriculum. They felt that they were 
perfecting the skills for which this course was established. Many of them con- 
sidered the two and one-half hours in the laboratory to be the high point of the 
week. 

We believe that these surgical exercises were of inestimable value to pro- 
spective oral surgeons and that, because of this course, our students will be 
better equipped for their residencies or practices. 








‘ONGENITAL SINUSES OF THE LOWER LIP 
Neuman, M.D., and J. Shulman, M.D., Jerusalem, Israel 


partment of Plastic and Mazillofacial Surgery, Hadassah University Hospital 


/ONGENITAL lip sinuses are considered to be among the rarest malformations. 
UY As of 1951 Watanabe and associates’ had collected less than 100 cases from 
iapan, Europe, and the United States. Davis* reported fourteen cases of lip 
sinuses in a series of 1,000 congenital deformities of the face. Most reports 
emphasize the greater incidence in females. Of fifteen cases reported by Wang 
und Macomber,’ thirteen belonged to one family. Koechlin,‘ in his report, fol- 
lowed the deformity through four generations. 

Lip sinuses cause few, if any, symptoms and therefore are discovered when 
the patients are referred for correction of speech difficulties or impaired hearing 
caused by an accompanying cleft palate. Some patients have only a cleft uvula 
which causes no clinical symptoms, and others may be referred for dental ex- 


amination.? 


ETIOLOGY 


The cause of the congenital lip sinus is unknown. Evidence in favor of 
its congenital origin is based on three factors: (1) its occurrence in families; 
(2) its association with cleft palate, cleft uvula, or cleft lip; and (3) its con- 
sistent location on the lower lip. Environmental factors may have some in- 
fluence, for sometimes sinuses appear in only one member of a large family. 

Among the many hypotheses, the most acceptable seems to be the one offered 
by Warbrick and associates,° who find: ‘‘The whole of the lateral suleus of 
the lower lip is obliterated in the normal fashion with the exception of the 
cephalie end which lies on the globular process. This persists, producing a 
furrow which would become deeper as growth proceeds. At the same time the 
edges of the furrow would become more prominent, ultimately approximate, 
fuse together and thus convert the furrow into a tubular canal open at its 
upper end.’’ 


CASE REPORTS 
In this report we would like to add nine more cases of congenital lip 
siuses seen from 1954 to 1960 in four entirely unrelated families. 


FAMILY E.—The 30-year-old Tunisian-born father had one sinus on the left side of 
the lower lip, causing marked asymmetry. He also had a cleft uvula. Neither condition 
caused discomfort (Figs. 1 and 2). 
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Fig. 1—Single sinus opening left of the midline. Forceps penetrate about 8 mm. into the 
sinus, 


Fig. 2 Fig. 3. 


Fig. 2.—Cleft uvula in same patient. 
_ .,. Fig. 3.—Bilateral sinuses on both sides of the midline situated on top of papilla-like pro- 
jections. 


A son, 10 years old, had bilateral sinuses (Fig. 3) on both sides of the midline and 
situated on top of two papilla-like projections. A fine cannula penetrated 15 mm. into the 
sinus. 

Two sons, aged 9 and 7, had no malformations. 

A 6-year-old son had two papillae, but only one sinus could be detected on the right 
side (Fig. 4). 

A 2-year-old son had two papillae and two sinuses (Fig. 5), as well as a cleft of the 
soft palate. 

The youngest members of this family were twin girls, 4 weeks of age. The first pre- 
sented two papillae, symmetrically placed on both sides of the lower lip, and a cleft soft 
palate. The other girl had no deformities other than a small preauricular skin tag. 
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Fig. 4. Fig. 5. 
Fig. 4.—A single sinus on the right side of the midline. 
Fig. 5.—Bilateral papillae and sinuses. Patient also has a cleft soft palate. 





Fig. 6.—Patient with two sinuses on the lower lip. 


FAMILY W.—The 28-year-old father, a native of Iraq, had two sinuses on the lower 
lip (Fig. 6). 
A 6-year-old son had a papilla and a single sinus on the right side, as well as a cleft 


of the soft palate (Figs. 7 and 8). 








FS Another son and daughter presented no malformations. 

& Famity A.—<A 3-year-old boy born in Israel was admitted to our department because 
3 of a cleft soft palate. Examination revealed two papilla-like elevations on both sides of 
& the midline of the lip. Two small sinuses could be detected, 

‘ The boy’s parents and his five brothers and sisters had no malformations. 

Z FAMILY Y.—A 3-day-old boy born in our hospital was unable to open his eyes because 
i of adhesions between the upper and lower eyelids (Fig. 9), a condition known as ankylo- 
= 


blepharon. The baby was unable to open his mouth because of adhesions between the al- 
veolar processes of both upper and lower jaws (Fig. 10). The diagnosis of cleft palate was 
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Fig. 7. Fig. 8. 


Fig. 7.—A papilla and a single sinus on the right side. 
Fig. 8.—Cleft soft palate in the same patient. 


Fig. 9.—Ankyloblepharon of eyelids (present in both eyes). 


guessed because of the presence of a papilla and a sinus on the left side of the lower lip. 
During the surgical separation of the adhesions, the diagnosis of cleft palate was confirmed. 


The infant’s parents and his five brothers and sisters, all born in Kurdistan, are without 
any malformations. 
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Fig. 10.—Adhesions between maxilla and mandible (arrows). Papilla and sinus left of the 
midline. This infant also has a cleft palate. 


TREATMENT 


Various methods of treatment have been suggested. Some authorities ad- 
voeate transposition of the lip opening into the buceal cavity. Baxter’ proposed 
electrocoagulation of the entire sinus. Wang and Macomber® excise the entire 
sinus traet, including the surrounding salivary glands. We have used this 
method with very satisfactory results. 

The cleft palate is repaired, as far as possible, when the patient is between 
the ages of 18 months and 2 years; the Dieffenbach-Warren operation is used. 
In one of our eases a pharyngoplasty was performed because of the extreme 
shortness of the soft palate. 

Histologie examination of the excised sinuses in our nine cases showed that 
the walls were lined with flat squamous epithelium and that salivary glands 
were surrounding the sinus tract and opening into it. 


SUMMARY 


Nine eases of congenital lip sinuses in members of four unrelated families 
have been presented. In two families several members were involved, and in 
the remaining two families only a single member presented the malformation. 
Of the nine patients, four had clefts of the soft palate and one had a eleft uvula. 
No cleft lips were observed. Only one girl had two papillae and a cleft soft 
palate. One boy presented bilateral ankyloblepharon as well as adhesions be- 
tween the alveolar processes of the maxilla and mandible, a papilla and sinus 
on the left side, and a cleft soft palate. 
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ARGE CEMENTOMA OF THE MANDIBLE 
Report of a Case 


tuart N. Kline, D.D.S.,* Sidney S. Spatz, D.D.S.** 
Harold J. Zubrow, D.D.S.,*** and Melvin Fader, D.D.S.,**** Pittsburgh, Pa. 


iversity of Pittsburgh School of Dentistry and Montefiore Hospital 


CEMENTOMA, as defined by Cheraskin,' is a benign, odontogenic tumor 
i \ which arises from eementoblasts and is frequently associated with the root 


of a tooth. 
Cementomas, which are generally asymptomatic, are detected by radio- 
eraphie examination alone in most eases. In rare instances, they attain a size 


large enough to cause a facial asymmetry. The youngest patient in whom 
Thoma? has observed a cementoma of appreciable size was 17 years of age. We 
have been unable to find, in any of the current dental literature, a report of a 
mass of similar dimension in a patient younger than this. 

The case report featured in this article concerns a 12-year-old patient with 
a cementoma which had attained such a unique size as to cause an alteration 


of faeial eontour. 


ETIOLOGY 


Some question arises as to whether cementomas are products of the apical 
portion of the dental follicle or of the periodontal membranes of mature and 
erupted teeth. Some authors are inclined to believe that these tumors arise 
initially as proliferations of the connective tissue found in the periodontal mem- 
branes of fully developed teeth. 

It is also believed by many that trauma is an important predisposing factor 
in the formation of these lesions. Stafne,* however, presents an interesting 
point of view which tends to refute this fact. He states that cementomas are 
irequently found in areas not subject to trauma, such as nonoceluding mandib- 
lar anterior teeth, and that, conversely, they are infrequently found in areas 
most often traumatized, such as the maxillary anterior teeth. 

*Instructor, University of Pittsburgh School of Dentistry. 

**Associate Professor, University of Pittsburgh School of Dentistry. 


***Instructor, University of Pittsburgh School of Dentistry. 
****Resident in Oral Surgery, Montefiore Hospital. 
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OCCURRENCE 


Although these lesions can occur as single entities, they are more frequentl) 
thought of as multiple lesions. They are found fifteen times more frequent]; 
in the mandible than in the maxilla.* A propensity for their occurrence ii 
females has been noted, but no predilection for any one age group has bee: 
found.*® 


CLINICAL CONSIDERATIONS 


These tumors seldom attain appreciable size, and only rarely do they caus 
any subjective symptoms. The teeth involved in the lesion always give a posi 
tive response to pulp vitality tests. If the tumor has attained a large enoug! 
size to cause alteration of mandibular contour, it presents as a painless, hari 
growth in the spongiosa or the labial cortical plate. No mention of this tumor 
expanding lingually could be found in the literature. 


RADIOGRAPHIC FEATURES 


Three stages in the development of a cementoma have been described, each 
of which presents its own unique radiographic picture. 

The first stage has been referred to as a periapical fibroma or cemento- 
blastoma and appears radiographically as a well-cireumscribed radiolucent area 
in the periapical region. At this point in development the lesion is composed 
chiefly of connective tissue elements. 

This stage is followed by deposition of a calcified substance, closely re- 
sembling cementum, in the central portion of the tumor. This gives rise to the 
radiographic picture which is typically associated with cementomas. One sees, 
obviously, a radiopaque area intimately surrounded by a radiolucent ‘‘halo.”’ 
This area of radiopacity is, of course, dependent upon the amount of calcified 
cementum which has been deposited. 

The third stage is that point at which the soft tissue has been almost com- 
pletely replaced by cementum. It should be pointed out, however, that the pres- 
ence of the ‘‘halo’’ is consistently noted, no matter what the size of the lesion. 
This point serves to distinguish these tumors from condensing osteitis, enostoses, 
and other bony tumors which are continuous with the adjacent bone. 


TREATMENT 


Surgical intervention is indicated rarely, and only when the tumor has 
attained a size large enough to cause a facial deformity. If ignored, the lesion 
persists as an asymptomatic entity which in no way jeopardizes the dental 
structure except in that it may conceivably cause a weakening of the mandible. 
Infrequently, cementomas may be converted to normal bone with no radio- 


graphic changes detectable.* 


CASE REPORT 


A 12-year-old, well-developed, well-nourished boy in no apparent distress was admitted 
to Montefiore Hospital on Sept. 11, 1959, with the diagnosis of cementoma of the left mandible. 
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History of Present Illness.—Approximately two weeks prior to this admission, the pa- 
t’s mother noticed a hard, bony, nontender ‘‘lump’’ in the left anterior mandible which 
red the patient’s facial contour. There was no positive recollection of trauma to the area. 
Extraoral examination revealed no abnormal findings other than 
A diffuse swelling was visually discernible in the 
Deviation of the mandible to the right side in 


Physical Examination. 
asymmetry of the mandible (Fig. 1). 


mandible in the cuspid-premolar region. 
ing of the mouth was observed, although both condyles appeared normal on examination. 


parasthesias of the face were noted, nor was any lymphadenopathy found. 


Fig. 1.—Note expansion of left mandible. 


Fig. 2.—Tumor exposed. 

An intraoral examination was essentially negative except for a nontender, bone-hard, 
movable swelling of the left mucobuccal fold adjacent to the mandibular left cuspid and 
first and second premolars (Fig. 2). The dentition was in a good state of repair and in 
rmal alignment. No ulcerations or mucosal pathologies were noted overlying the mass. 
Vitality tests with a Burton Vitalometer elicited positive responses in the dentition of the 


mandible. 
Radiographic Examination.—A large radiopaque mass was noted in the left mandible. 

S mass encompassed the root of the mandibular left first premolar and caused divergence 

the apical portions of the mandibular left cuspid and second premolar (Fig. 3). There 


as some encroachment upon the distal portion of the cuspid root. The entire radiopacity 
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was surrounded by a radiolucent ‘‘lalo.’’ Occlusal views of the area indicated that th 
clearly demarcated mass extended labiolingually from a point midway in the mandible and 
had caused both an expansion and loss of the labial cortical plate. 

A complete survey of the skull and facial bones revealed no other abnormal masses. 

In view of the deviation in mandibular excursions, temporomandibular joint radiograph 
were obtained. These failed to show any joint pathology. 

Systemic Review.—A complete medical evaluation was requested. Aside from an episod 
of nephritis four years previously and a questionable diagnosis of renal caleuli made tw. 
years previously, the patient’s past medical history was noncontributory. The patient was 
found to be in excellent health, with no sequelae from the previous genitourinary involvemen' 

Laboratory Data.—Laboratory examination included a complete blood count and 
differential count, urinalysis, serum calcium, phosphorus, and alkaline phosphatase, fastin, 
blood sugar, and blood urea nitrogen determinations, and Sulkowitch’s test for urinar 
calcium. All proved to be within normal limits. 





Fig. 3.—Lateral oblique view of tumor. 


Operation.—Three days following admission, the patient was scheduled for surgery. 
Anesthesia was induced with Pentothal sodium, and a nitrous oxide-oxygen-Fluothane mix- 
ture for maintenance was administered through a nasal endotracheal tube. <A sterile operating 
field was prepared, and the patient was draped in the usual manner. An incision was made 
from the mesiobuccal angle of the mandibular left first molar, along the buccal gingival 
crevice to the distolabial angle of the mandibular left central incisor, and then at a 45 de- 
gree angle into the mucolabial fold. The mucoperiosteal flap was then reflected, exposing the 
entire tumor mass. Care was taken to maintain the integrity of the mental vessels and nerve. 
A dense fibrous type of covering was noted over the entire tumor. This was excised beyond 
the circumference of the tumor and submitted for microscopic study. Upon removal of this 
covering, the hard, bone-like tumor was seen. Curettes and elevators were used to lift the 
entire tumor from its crypt. The cuspid and first premolar, whose roots extended into the 
mass, were removed along with the tumor. (Fig. 4). Frank hemorrhage at the base of 
the tumor bed was controlled by means of hot saline packs and bone wax. A 4 inch Pen 
rose drain was inserted into the depths of the operative site. The mucoperiosteal flap was 
then replaced and maintained with 000 black silk interrupted sutures. An extraoral pressure 
dressing was applied. The patient tolerated the procedure well and left the operating room 
in satisfactory condition, with all hemorrhage controlled. A photograph taken six months 
later is shown in Fig. 5. 











me 14 LARGE CEMENTOMA OF MANDIBLE 1425 


ber 12 


Pathologist’s Report (Dr. H. Mendelow).— 


Gross findings: The specimen consisted of a roughly ovoid tumor mass with two teeth 


bedded in the surface. This mass measured 2 cm. in its greatest diameter and appeared 
cireumscribed. The surface was granular, and the consistency was hard and calcified. 

e teeth were identified as a canine and a first premolar. 

\lso received was an irregular flat fragment of gray, partially calcific tissue measur- 


¢ 1.5 by 3 by 0.5 em. 


Microscopic findings: Sections revealed the tumor mass to be composed of dense, uni- 
calcified material showing some cement lines but no cellular elements. This mass 
rounded the roots of the two teeth described grossly. 


Sections of the separately received fragments revealed partially calcified, dense fibrous 


Diagnosis: Caleified tumor compatible with cementoma. 


Dr. Richard Tiecke (Professor of Pathology at Northwestern University School of 


lentistry) reviewed the microscopic section and was in complete agreement with Dr. Mendelow. 





yn 
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Fig. 5.—Postoperative view, six months after resection. 
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SUMMARY 
A ease in which a large eementoma caused facial asymmetry in a 12-year-old 


boy has been presented. 


CONCLUSION 


This case was thought to be of interest because the cementoma had reache: 


a size sufficient to cause facial asymmetry in a patient only 12 years of age. 
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IALIGNANT MESENCHYMOMA OF THE MANDIBLE 
‘ilbert S. Small, B.A., D.D.S.,* Towa City, Towa 


epartment of Oral Surgery, University Hospitals, State University of Iowa 


HE complexities of tumor pathology at times present an obstacle to definitive 
‘aaa In many such situations, these complexities offer a chance for re- 
iew of the basie histogenesis of tumors. For the most part, however, this re- 
evaluation of thinking does not lead to any specific conclusions but leaves 
open avenues for conjecture and thought. Within this sphere fall the rare 
tumor, the tumor in an unusual location, and the tumor which presents a vary- 
ing histopathologie picture. A malignant mesenchymoma of the mandible en- 
compasses all three of these requirements. 

The euphemistiec name mesenchymoma was first used by Stout? in a résumé 
of this tumor in 1948. Occasional cases of the tumor had been reported in the 
literature prior to that date, but a clear-cut analysis of the problem had not 
been given until Stout’s article was published. Obviously, according to the 
name, this tumor is of mesenchymal derivation, and, as expected, any com- 
bination of mesenchymal end products ean occur when the tumor reaches malig- 
nant maturity. Tissues normally represented as fat, bone, cartilage, smooth 
and striated muscle, and reticulin can all be represented in this tumor in the 
form of their sareomatous aberrations. Stout notes that in the cases that he 
has reviewed eleven definitive tumors were recognizable in eight patients. The 
combinations ranged from two to five recognizable forms in a single tumor. 
The tumors ineluded fibrosarcoma, myxoma, liposarcoma, rhabdomyosarcoma, 
osteogenic sarcoma, chondrosarecoma, reticulum-cell sarcoma, hemangioma, 
hemangioendothelioma, and hemangiopericytoma. A requisite for the desig- 
nation of mesenchymoma would be the presence of at least two dissimilar types 
of tissue, such as fibrosarcoma and rhabdomyosarcoma, in one tumor. The be- 
nign counterpart of the malignant mesenchymoma is not uncommon. The 
fibrolipoma and some benign hamartomas fall into this category. Other tumors 
of mixed varieties occur not uncommonly, and a representative example would 
be the pleomorphic adenoma of salivary gland tissue. However, these tumors 
invariably represent a dual primitive cell of origin. 

The malignant mesenchymoma is a rare tumor which is most commonly 
seen in the urogenital tract and breast, although it has been reported in striated 


*Assistant Professor, Department of Oral Surgery. Present address: 919 E. Jefferson 
Bivd., South Bend, Indiana. 
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muscle, lateral neck region, pleura, subeutaneous tissue, liver, adrenal gland 
and nasopharynx.'"'? An isolated case involving the mandible has been re 
ported’; this was of the hemangioblastomyxomatous variety. When it occurs 
in the female reproductive system, it has been called sarcoma botryoides. Th: 
tumor probably arises on a dysontogenie basis and can occur at any age. Its 
growth is characterized by local extension, with metastasis to bones, lungs, 
and mediastinum. The treatment of choice is radical surgery. Radiation therap) 
appears relatively ineffective. The prognosis is generally considered poor. 


CASE REPORT 

A 74-year-old woman stated that four weeks prior to admission to the hospital o1 
May 18, 1960, she noticed that her lower denture did not fit well and that she could 
feel a lump on the right alveolar process. She sought the advice of her local physician 
who referred her to an oral surgeon in her city for examination and evaluation. Roentgeno 
grams were taken, and a biopsy was performed by this oral surgeon. The biopsy indicated 
an osteogenic sarcoma, and the patient was referred to the University Hospitals at the 
State University of Iowa for treatment. Oral examination revealed a 2 by 2 em. round, 
gray-blue moderately firm lesion on the right lower alveolar process in the edentulous first 
and second molar area. It was raised from this portion of the mandible at its medial 
extent but did not appear to involve the floor of the mouth, There was some palpable 
fullness over the right body of the mandible adjacent to the previously mentioned tumor. 
There was no palpable cervical lymphadenopathy. A complete physical examination and 
routine laboratory studies revealed the presence of a spastic colitis. There was also a 
history of degenerative arthritis in the right knee and foot over a period of about four 
years. The patient had taken cortisone four weeks earlier for a period of about one week 
but had not taken any since. The remainder of the physical examination revealed no 
contributing demonstrable pathologie change. X-ray examination (Figs. 1 and 2) revealed 
a fairly large radiolucent defect in the posterior body of the mandible, extending into 
the anterior portion of the ascending ramus. There was marked thinning at the inferior 
border, and the radiolucent area had a poorly defined margin. 

On May 23, 1960, the patient was taken to the operating room, where a complete 
right hemimandibulectomy and right supraomohyoid dissection were performed. The 
contour of the mandible was re-established by means of a threaded Kirshner pin with an 
acrylic head. The patient tolerated the procedure well, and the postoperative course 
was within normal limits. She was discharged from the hospital on June 6, 1960. 

The histopathologic report (Dr. F. P. Aleu, Department of Pathology, State University 
of Towa) was as follows: 

Sections show a very cellular malignant neoplasm of mesenchymal origin, 
the surface of which is necrotic and infected. The bulk of the neoplasm con- 
sists of large, somewhat elongated hyperchromie cells which exhibit multiple 
abnormal mitosis. In some areas multinucleated giant cells are very common; 
in other areas a more fibrous stroma is seen. The destruction of bone is very 
extensive, and only occasional trabeculae are noted. Numerous areas of hemor- 
rhage are also seen. 

It is somewhat difficult to establish with certainty the origin of this 
neoplasm, It is felt that its histology does not support the diagnosis of osteo- 
genic sarcoma; instead, a giant-cell tumor of malignant variety (osteoclastoma) 
seems to be a more likely possibility. A skeletal muscle origin has also been 
considered but PTAH stains did not support this. The consensus of the depart- 
ment is that this lesion could be best classified as a malignant mesenchymoma. 

Two large lymph nodes and submaxillary glands are within normal limits 
and show no neoplastic involvement. 

Diagnosis: Malignant mesenchymoma, floor of mouth, mandible. 





me 14 MALIGNANT MESENCHYMOMA OF MANDIBLE 1429 














Fig. 2. 


2 Roentgenograms showing radiolucent area, with poorly defined margin, in 
posterior body of mandible extending into anterior portion of ascending ramus. 
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Fig. 3 shows an area of relatively marked fibrous stroma with a scattering 
of giant cells. A prominent angiomatous response is not seen. The cells tend 
to be oval and spindle shaped, and in some areas they present a combed ap- 
earance with bundles of cells arranged in a whorled pattern. On higher mag- 
ification (Fig. 4), the cellular pattern can be seen in more detail. The cells 
re quite pleomorphie and an attempt at laying down fibrous tissue is noted. 
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Fig. 3.—Area of relatively marked fibrous stroma with scattering of giant cells. (Hema- 
toxylin and eosin stain. Magnification, X200; reduced 14.) 

Fig. 4.—Higher-power photomicrograph of section shown in Fig. 3, showing cellular pat- 
tern in more detail. (Hematoxylin and eosin stain. Magnification, x500; reduced %.) 


A few multinucleated giant cells can be seen, and in the center there is a 
binucleated strap cell. Fig. 5 shows a phosphotungstie acid hematoxylin stain of 
the same tumor in a different area. Many more giant cells are present, and 
the fibrocellular stroma is less evident. Many giant cells show a_spiderlike 
periphery and are not uniform in size. For the most part, the multiple nuclei 
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5.—Different area of tumor shown in Figs. 3 and 4. (Phosphotungstic acid hematoxylin 
stain. Magnification, x 200; reduced \%.) 


are darkly staining. Some multiple nuclei are eccentrically placed. Many vacu- 
olated cells in the stroma are seen. Under high magnification (Figs. 6 and 7), 
with phosphotungstie acid hematoxylin stain, a large giant cell and a strap cell 
are noted. The eytoplasmie granules can be readily seen. 

Histopathologie review of this tissue indicates the presence of a moderately 
well-differentiated fibrosarcoma and the equivocal presence of a rhabdomyo- 
sarcoma. With the presence of these two varieties of mesenchymal tissue, a 
diagnosis of malignant mesenchymoma ean be made. The diagnosis of rhabdo- 
myosarecoma does present some difficulty. A criterion used to demonstrate the 
presence of rhabdomyoblasts is the occurrence of striations within the eyto- 
plasmie structure of these cells. This configuration within the cell morphology 
is best demonstrated by the use of phosphotungste acid hematoxylin stain. A 
very eareful search of the cellular structure with this stain did not reveal 
these striations as classically described in a vertical or circular fashion. With 
both hematoxylin and eosin and phosphotungstie acid hematoxylin stains, the 
presence of elongated cells in both tadpole and strap configuration can be seen. 
These cells very strongly suggest the rhabdomyoblast. Stout,‘ in a survey of 
the rhabdomyosareoma, points out the difficulty at times of identifying these 
striations in these cells. He suggests that many times these striations are not 
present for classic visualization but that, instead, purple cytoplasmie granules 
and myofibrils ean be seen in a phosphotungstie acid hematoxylin stain. In 

further comment on tissue culture studies of the rhabdomyoblast, it was 
mpossible always to discern the presence of striations, and it seemed as though 
‘hese striations disappeared during the growth of an individual cell and then 
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Fig. 7. 
Figs. 6 and 7.—Higher-power photomicrographs of section shown in Fig. 5. (Phosphotungstic 
acid hematoxylin stain. Magnification, «1,000; reduced 14.) 


reappeared. In addition, many cells showed granular cytoplasm. Stout goes on 
to note a series of thirty-nine cases of rhabdomyosarcoma in which no striations 
were seen. Careful analysis of the tissue under discussion with phosphotungstic 
acid hematoxylin stain revealed the presence of cytoplasmie granules which 
did not have any specific arrangement. No myofibrils could be seen. It should 
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Fig. 8. 


Figs. 8 and 9. 
mor 


Sections from tumor in medullary spaces of bone. 
xylin and eosin stain. 


! Note that giant cells 
ppear somewhat more numerous and have a distinct likeness to cells seen in the giant-cell 
Magnifications 


Note also cellularity of fibrous stroma, with many vacuolated and oval cells. (Hema- 
: 200 [Fig. 8] and x500 [Fig. 9]; reduced 4%.) 
also be noted that often tissue culture studies do not allow an unequivocal basis 
or discussion. 

If these large giant cells are not rhabdomyoblasts, 
int ean be raised as to whether or not this represents 


a very argumentative 


a malignant giant-cell 
imor. Jaffe’ and Waldron’ have carefully analyzed the differences between 
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the giant-cell reparative granuloma of the jaws and the giant-cell tumor as 
it occurs elsewhere in the body. In the jaws, the reparative granuloma is seen 
as a lesion with relatively few giant cells, although in some a marked giant-cel! 
pattern ean be seen. These cells are relatively small and unevenly distributed 
The stromal elements vary from minimal cellularity to quite marked cellularity. 
The individual stromal cells are spindle-shaped or oval, and, although mitoses 
are occasionally seen, these cells do not have a sarcomatous aura. 

In the long bones, the giant cells are usually quite numerous in a cellula: 
stroma of unicellular spindle-shaped or polyhedral cells. The stromal cells maj 
show frank evidence of malignancy, as may the giant cells. In addition, th: 
configuration of the stromal cells crowding the giant cells may be an indication 
of the potential of the tumor. This tumor many times looks and acts benign; 
at times, however, a neoplasm diagnosed histopathologically as a benign giant- 
cell tumor ean act malignant clinically. One case of malignant giant-cell tumor 
of the jaws has been reported by Hayward,’ and, although an excellent surgical 
summary was given, histologic studies were not adequate for complete evalua- 
tion of this specific tumor. 

The giant cells under discussion, which are seen in the bulk of the tissue, 
do not strongly support the classic picture of the giant cells seen in the giant- 
cell tumor or the reparative granuloma. The spiderlike periphery of the cell 
and the configuration of the multiple nuclei leave some things to be desired. 
The stromal elements, although obviously malignant, do not present the char- 
acteristic picture seen in the giant-cell tumor but, as stated previously, are 
more in accord with the appearance of a fibrosarcoma. 

In studying that portion of the tumor in the medullary spaces of bone 
(Figs. 8 and 9), a slightly different picture can be seen. Here, the giant cells 
appear somewhat more numerous and have a distinet likeness to those cells 
seen in the giant-cell tumor. The fibrous stroma is abundant in cellularity, with 
many vacuolated and oval cells. It is conceivable that these nests of cells in 
the medullary spaces are reactive in nature and are more akin to the giant-cell 
reparative granuloma. However, the main bulk of the tumor does not bear 
this out. It is also possible that this primitive tumor in the environment of bone 
may have matured to a more recognizable form. Again, unfortunately, the main 
bulk of the tumor does not bear this out. If this latter conjectural premise 
is acceptable, however, then the suggestion of Jaffe, Lichtenstein, and Portis® 
that the giant-cell tumor arises from undifferentiated mesenchyme is acceptable. 
Unfortunately, this article does not offer any conclusive evidence and the 
paternity of the giant cells must remain obscure. 


SUMMARY 

A malignant mesenchymoma of the mandible, composed of elements of a 
fibrosarcoma and an apparent rhabdomyosarcoma, is reported. A discussion 
of the possible relationship to giant-cell tumors is presented. 


The author would like to thank Dr. John B. Gregg, Department of Otolaryngology, 
who performed the surgical procedure, for his permission to use this material. He would 
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ORAL MEDICINE 


FAMILIAL WHITE FOLDED DYSPLASIA OF THE 
MUCOUS MEMBRANES 
An Atlas of Oral Lesions 


Edward V. Zegarelli, D.D.S., M.S., Frank G. Everett, M.S., D.M.D., M.D., and 
Austin H. Kutscher, D.D.S., New York, N. Y. 
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Department of Periodontology, University of Oregon Dental School; and Institute of 
Cancer Research, College of Physicians and Surgeons, Columbia University 


pene attention has been devoted recently to a peculiar congenital disturb- 


ance of the oral mucous membranes characterized clinically by a deeply folded 
or corrugated mucosa covered with a grayish white, keratotic-appearing surface. 

In 1935 Cannon! first called attention to this disturbanee, which he 
described as a ‘‘ white, spongy nevus of the oral mucosa.’’ A detailed review of 
the medical and dental literature since that time has revealed ten additional 
reports (including fifteen cases) of similar disturbances of the oral mucous 
membranes. The anomaly has been variously termed ‘‘congenital leuko- 
keratosis of the oral mucosa,’ ‘‘leukokeratosis oris,’”’ ‘‘nevus spongiosus 
albus mucosae,’’* ‘‘congenital keratosis of the gingiva,’’’ ‘‘pachyderma 
oralis,’’? ‘‘familial white folded hypertrophy of the mucous membranes,’’” 
and ‘‘white folded gingivostomatosis.’” * 12 Cooke** described two similar 
cases as ‘‘oral epithelial naevi.’’ Lesions in the same person in areas other 
than the mouth (skin, vagina, or rectum) have been documented in several of 
these reports.® 7? 

A detailed description of the biopsy findings and a report on several ad- 
ditional patients with this lesion have been reported by us.** 

It is our intention, in the present article, to present an atlas of the lesions 
observed in the oral cavity in order to provide a more comprehensive picture 
of this disease as it is seen clinically. 

Further details on the cases presented herewith (for reference, see legends 
accompanying photographs) may be found in the previously reported 
studies.» ‘+77 In all, clinical photographs of ten patients appear in this re- 
port. 

1436 
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‘TURAL HISTORY 


From available evidence it appears that familial white folded dysplasia of 
mucous membranes is a congenital, hereditary, or familial anomaly. Some 


Fig. 1.—Folded, slightly whitish lesion in left cheek of 7-year-old child. 

Fig. 2.—Striated lesion at floor of mouth of patient shown in Fig. 1. 

Fig “1 White, folded lesion on inside of left cheek of 5-year-old child. This lesion is 
uncer 

Fig. 4 White, folded, striated lesion on floor of mouth of patient shown in Fig. 3. 
Fig. 5.—Whitish lesion on left margin of tongue of 6%-year-old child. 

Fig. 6 Well-defined and pronounced white, folded lesion in left cheek of patient shown 
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children undoubtedly were born with this abnormality, and others manifes' 
it for the first time during infaney, childhood, or adolescence. All lesions thu 
far reported remain benign in character, reaching their maximal severity i: 


adolescence. On the basis of present knowledge, it appears that no furthe 
changes in the lesions occur during the remainder of the person’s life. 

In some instances, similar involvements of other mucous membrane sur 
faces of the body have been found. Two vaginal lesions,’ *! which wer 
clinically similar to the oral involvement, have been observed. One of thes: 


Fig. 7.—White, folded lesion in right cheek of 34-year-old child. The folding is not 


very deep. 
Fig. 8.—Whitish, slightly folded lesion of left cheek in 74-year-old child. 
Fig. 9.—Striated, whitish lesion in floor of mouth of patient shown in Fig. 8. 
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as biopsied (by us), and the findings were similar to those of the oral 
sions.’ Reetal involvement has also been described.’ 


[ISTOLOGY 


Observations of histopathologic material®:'* * have revealed that these 
sions are characterized by a thickening of all layers of the stratified 
juamous epithelium (which ranges up to 45 to 50 cells in thickness). The 
mal layering of cells is essentially normal. Marked acanthosis is also 


Fig. 10. Fig. 11. 





Fig. 12. Fig. 13. 


Fig. 10.—White, folded lesion in left cheek. (Courtesy Dr. David F. Mitchell.) 
Fig. 11.—Inside of right cheek. Note deeply folded, whitish lesions encompassing all of 
tibulum up to gingiva. (Courtesy Dr. H. E. Grupe.) 

, Fig. 12.—Higher-power view of deep horizontal fold shown in Fig. 11. (Courtesy Dr. 
I I. Grupe. ) 

Fig. 13.—Clinical appearance of oral mucosa in 27-year-old man with familial white 
ed dysplasia reported by Grupe. (From Zegarelli, E. V., Everett, F. G., Kutscher, A. H., 
rman, J., and Kupferberg, N.: A. M. A. Arch. Dermat. 80: 97, 1959.) 


frequent. Many cells show marked swelling and vacuolization (containing 
glycogen in at least one of the biopsies studied) in the granular- and prickle- 
cell layers. Many mitoses in the basal- and prickle-cell layers were seen in 
one biopsy specimen, and somewhat fewer mitoses were noted in two ad- 
litional sections. Characteristically, however, the epithelial cells, together 
vith their arrangement and form, have an entirely benign appearance. 
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Fig. 14.—Right cheek of Patient E. B., a 31-year-old woman, showing extensive involve- 
ment of mucous membranes. (From Zegarelli, Ef. V., and Kutscher, A. H.: ORAL Sura., ORAL 
MED. & ORAL PATH. 10: 262, 1957.) 

Fig. 15.—Left cheek of 10-year-old son of Patient E. B. (Fig. 14) showing white folded 
lesion, which is somewhat less marked than in the mother. (From Zegarelli, E. V., and 
Kutscher, A. H.: ORAL SurG., OraAL MED. & ORAL PATH. 10: 262, 1957.) 

Fig. 16.—Left cheek of 6-year-old son of Patient E. B. (Fig. 14). This boy’s white 
folded lesion is less marked (but now increasing in intensity) than in either his older brother 
or his mother. (From Zegarelli, E. V., and Kutscher, A. H.: OraL Sura., ORAL MED. & ORAL 
PATH. 10: 262, 1957.) 
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Fig. 17.—Clinical appearance of oral mucosa of 7-year-old girl with familial 
ded dysplasia. (From Zegarelli, E. V., Everett, F. G., Kutscher, A. H., 


<upferberg, N.: A. M. A. Arch. Dermat. 80: 97, 1959.) 


white 
Gorman, J., and 


es css 


ie 





Fig. 18.—Patient J. R., a 41-year-old man who holds chewing tobacco in frontal part of lower 
vestibulum. Note whitish, folded, soft appearance of lesion. 


DIFFERENTIAL DIAGNOSIS 








Certain early keratotie conditions in the mouth of tobacco users may some- 
what resemble familial white folded dysplasia of the oral mucosa. We wish 
particularly to draw attention to the so-ealled ‘‘tobaceo pouch”’ lesion of tobacco 
chewers (Fig. 18). 

The histologie findings (Dr. N. H. Rickles) in such a lesion suggest a hyper- 
plastic response on the part of the epithelium. The rete pegs are long, rather 
thin, and anastomosing; they curve in toward the center at each end, thereby 
giving the mass a verruciform appearance. 


In addition, the epithelium is per- 
torated by thin stalks of connective tissue. 


The underlying connective tissue is 
not remarkable, containing only a few lymphocytes and plasma eells. The 
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Fig. 19.—Patient J. D. H., a Er a with a tobacco-chewing habit. A, Photo- 
graph taken on Nov. 27, 1954, showing lacy, whitish, folded appearance of lesion. B, Photo- 
graph taken on Jan. 10, 1955, showing disappearance of lesion after patient had stopped 
chewing tobacco. (Courtesy Dr. F. V. Howell.) 
epithelium exhibits marked parakeratosis with no areas of true hyperkeratosis. 
The basal- and prickle-cell layers show minimal signs of dyskeratosis in that 
there are occasional instances of individual cell keratinization, variation in size, 
shape, and stainability, and orientation of adjacent cells. Furthermore, oc- 
casional bizarre mitotic figures are seen. 

When the tobacco-chewing habit was stopped in one such patient (Fig. 
19), the condition disappeared within seven weeks. 

While this lesion somewhat resembles familial white folded dysplasia, its 
strict localization to the area of the ‘‘tobacco pouch’”’ and its disappearance 
or reduction after discontinuation of the tobacco-chewing habit make clinical 
differentiation simple. We assume, however, that such a lesion does have a 
malignant potential. 


SUMMARY 

An atlas of photographs of ten patients with familal white folded dysplasia 
of the oral mucous membranes is presented. A lesion of differential-diagnostic 
interest—the tobacco pouch lesion—is discussed. 
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ANESTHESIOLOGY 


HALOTHANE ANESTHESIA FOR AMBULATORY DENTAL PATIENTS 
A. Del Pizzo, M.D.,* and A, Abella, D.D.S.,** New Haven, Conn. 


Departments of Anesthesiology and Oral Surgery, The Hospital of St. Raphael 


the advent of general anesthesia in dental surgery, no ideal agent which 
is safe, pleasant, and efficient has been found. Recently many drugs have 
been developed which may prove especially helpful in oral surgical procedures. 
One of these is halothane, an inhalation anesthetic developed in Great Britain. 
This agent was synthesized and investigated in studies on experimental animals 
in 1956 by Raventos, and in the same year it was administered clinically to 500 


human patients by Johnstone.’ 

Halothane (Fluothane or 2-bromo-2-chloro-1,1,1-trifluoroethane) is a non- 
flammable liquid with a boiling point of 50.2° C. at 760 mm. of mercury. It 
is stable when properly stored and is nonexplosive. The oil-water solubility 
coefficient is 330, and there is a vapor pressure of 243 mm. Hg at 20° C. Halo- 
thane does not react with soda lime. The drug is twice as potent as chloroform 
and four times more potent than ether (Table I). 

Halothane has a pleasant odor and is administered primarily through 
special vaporizers, such as the Fluotec, to ensure a consistent concentration of 
vapor. The induction time is short, as is the reeovery time. Good muscular 
relaxation can be obtained readily and with surprisingly small concentrations. 
The incidence of nausea and emesis is reported to be low. Hypotension and 
bradyeardia are often produced, but they usually respond to atropine, lighten- 
ing of the plane of anesthesia, and the usual vasopressors. 

Realizing full well that dental anesthesiology is a separate art, requiring 
special agents and methods, we attempted to test the feasibility and safety of 
halothane for the ambulatory unpremedieated patient undergoing outpatient 
dental procedures. 


MATERIAL AND METHODS 
Forty procedures were performed on a total of thirty-five patients selected 
from our outpatient dental clinic. The eighteen male and seventeen female 


*Chief Resident, Department of Anesthesiology. 
**Chief Resident, Department of Oral Surgery. 


1444 











Volume 14 HALOTHANE ANESTHESIA 1445 





mber 12 
TABLE I. PHYSICAL PROPERTIES 
ETHER VINETHENE HALOTHANE | CHLOROFORM 
‘ype Diethyl ether Divinyl-ether Halogenated Chlorinated 
ethane hydrocarbon 
hemical formula (C,H,;).O0 (C,H,).0 CF,CHBrCl CHCl, 
\lolecular weight 74,12 70.9 197.39 119.39 
soiling point 
degrees C. ) 34.6 28.3 50.2 61.26 
Specific gravity- 
liquid (water-1) 0.713 0.774 1.86 1.49 
Solubility in 100 
parts water 7.5 4.0 0.345 0.822 
Solubility oil-water 
37° C. 3.2 41.3 330 100 
imits of flamma- 
bility 
Air 1.85-36.5 1.7 Nonflammable 
27.0 with O, 
0.5-50.0 
Oxygen 2.10-82.0 1.85 
85 
Vapor tension at 
20° C. (mm. Hg) 439 233 


patients ranged in age from 4 to 59 years, with the greatest number under 
19 years of age (Table IT). 

In each case a complete blood count and a urinalysis were performed dur- 
ing the week prior to surgical intervention, and each patient had a complete 
physical examination and chest x-ray within a period of six months prior to 
the surgical procedure. The patients were considered to be status 1-2, according 
to the American Society of Anesthesiology standards. The same operator and 
anesthesiologist attended all the patients in order to keep variation in technique 
toa minimum. In addition to the operator and the anesthesiologist, two nurses 
assisted with the neeessary retraction, suctioning, and blood pressure and pulse 
monitoring. 

All patients were accompanied to the outpatient department by a re- 
sponsible second person. The operative procedures were carried out in the 
morning, so as to keep the fasting schedule from the previous evening as short 
as possible. Atropine, the only premedication given, was administered forty- 
five minutes before the operation in doses ranging from 0.1 to 0.6 mg., accord- 
ing to the patient’s age and body weight. Each patient was asked to void 
prior to the operative procedure. 

The patients were treated in a manner duplicating the management of 
patients in a private practice of dentistry. They were seated in a standard 


TABLE II. AGE DISTRIBUTION OF THIRTY-FIVE PATIENTS 





AGE (YEARS) NO. OF PATIENTS | NO. OF PROCEDURES 
0- 9 13 13 
10-19 11 11 
20-29 5 6 
30-39 4 8 
40-49 1 1 
50-59 1 1 
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dental chair, with a body strap across the waist, and the chair was adjusted to 
a semireverse Trendelenburg position. The blood pressure, pulse rate, and 
rhythm were monitored in the preoperative period, during the procedure, and 
in the recovery phase. Notations were made of the respiratory rate, rhythm, 
and such complications as excitement during induction, breath-holding, cough- 
ing, increased secretions, laryngospasm, retching, and vomiting. Electrocardio- 
graphie monitoring was done at random on approximately one-third of the pa- 
tients, while electroencephalographie correlation’® was performed on one-fourth 
of the patients. 

Anesthesia was induced with a face mask utilizing a flow of 3 liters of 
nitrous oxide per 1.5 liters of oxygen with 0.5 per cent halothane through a 
Fluotee Mark II vaporizer gradually increased to a maximum of 2 to 3 per 
cent concentration within two to five minutes, using a semiclosed carbon dioxide 
absorption apparatus. When induction was completed, the face mask was 
replaced by a nasal mask attached to a nonrebreathing apparatus. The flow 
rate was adjusted to 6 liters of nitrous oxide per 2 liters of oxygen, with a 
halothane maintenance range of 0.5 to 2 per cent vapor. <A bite block and a 
throat pack were inserted before the operation was begun. 

The procedures ranged from single tooth extractions to multiple tooth 
extractions with alveolectomy and suturing. Upon completion of the procedure, 
the bite block was removed and the operative area was covered with pressure 
packing, after which 100 per cent oxygen was administered by a face mask for 
a period of one to three minutes. The patient was allowed to recover conscious- 
ness in the dental chair and then had to stand alone or with minimal arm sup- 
port in order to sit in a wheel chair. He was wheeled to the recovery room, 
approximately 50 feet from the dental room, and helped to a bed, where he 
remained under the constant surveillance of a qualified recovery room nurse. 

Each patient was discharged after he was judged by the operator or anes- 
thesiologist to be fully recovered. He was then instructed to resume normal 
activity gradually, to keep an accurate record of any disagreeable symptoms 
that appeared within forty-eight hours postoperatively, and to return in one 
week for a checkup. 


RESULTS 

In the series presented, it was noted that halothane was an excellent but 
precarious anesthetic agent for use in oral surgical procedures on the am- 
bulatory patient. The induction was pleasant and rapid, and the average in- 
duction time calculated for the forty procedures was 3.54 minutes (Table III). 
The average maintenance period of anesthesia was 5.48 minutes, with a total 
average anesthesia time of 9.03 minutes. 

Halothane afforded excellent relaxation in a short period of time. The 
relaxation was satisfactory enough that frequently the surgeon did not even 
make use of a bite block, and in all cases the bite block was inserted only after 
induction of anesthesia was completed. On no occasion was a muscle relaxant 
necessary. 
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TABLE III. AVERAGE TIME FOR DIFFERENT PHASES OF PROCEDURE 





Induction—3.54 minutes 
Maintenance—5.48 minutes 
Total anesthesia time—9.03 minutes 
Recovery time 
1. Primary (period from end of operation to point at which patient was 

able to answer questions coherently)—2.64 minutes 

2. Secondary (period beginning from point at which patient was trans- 
ferred to wheel chair until able to leave recovery room)—10 to 12 
minutes 


During induction, only one patient in the series had a mild laryngospasm, 
and this was easily corrected by the administration of positive-pressure oxygen 
via a breathing bag (Table IV). Coughing, retching, and vomiting during in- 
duetion oceurred in one case each, and there were five cases of induction ex- 
citement, three cases of breath-holding, and two cases of inereased secretions. 


TABLE IV. COMPLICATIONS 


During induction period 


Breath-holding 3 
Coughing 1 
Increased secretions 2 
Partial laryngospasm 1 
Inadequate airway 6 
Excitement 5 
Vomiting 1 
Retching 1 
During maintenance 
Arrhythmias 6 
Tachycardias 8 
Bradycardias 7 
Blood pressure decrease 7 
Blood pressure increase 4 


The major problem in the beginning of our study arose in the improper 
posterior placement of the throat pack which caused an obstruction of the 
airway and prevented the delivery of an adequate concentration of the anes- 
thetie to the patient. Therefore, on three occasions anesthesia had to be re- 
induced to allow the surgeon to complete the necessary surgical procedures. 
This inadequacy was later remedied by a more anterior placement of the 
packing. 

During the constant electrocardiographie monitoring, it was noted that six 
patients in the series had arrhythmias consisting of premature auricular beats, 
premature ventricular beats, Q-T interval prolongation, nodal rhythm, nodal 
escape with a wandering pacemaker, aberrant conduction, and ventricular tachy- 
cardia (Figs. 1 to 5). All arrhythmias were corrected by lightening the level 
of anesthesia and by delivering 100 per cent oxygen to the patient until a 
normal pattern appeared. Tachyeardias (over 100 beats per minute) were 
noted in eight patients, whereas true bradyeardias (below 60 beats per minute) 
were noted in seven patients. 

Interestingly enough, one patient in our series who was noted on two oe- 
casions to have premature ventricular beats and bigeminy returned for a third 
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Fig. 1.—Typical electrocardiographic and electroencephalographic responses to halothane. VPa- 
tient J. B., aged 10 years, premedicated with 1/200 gr. atropine. Lead 


visit and was given promethazine (Phenergan) with atropine preoperatively on 
the premise that the phenothiazines ‘‘tranquilize’’ the heart'? and thus prevent 
This did not hold true in our patient, for she developed 


eardiae arrhythmias. 
bigeminy, and a ventricular tachyeardia on the third 


an aberrant conduction, 
oceasion (Figs. 5A and 5B). 





HALOTHANE ANESTHESIA 


Fig. 2 Electrocardiograms showing response of Q-T prolongation to halothane, with 
orrelating electroencephalogram, Patient M. G., aged 25 years, given 1/150 gr. atropine pre- 
peratively. Lead II. 
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3.—Electrocardiographic manifestation of aberrant conduction with 2 per cent halo- 


Fig. 
Patient T. K., aged 38, 


thane and reversion to normal sinus rhythm with 100 per cent oxygen. 
given 1/150 gr. atropine preoperatively. Lead 


Electroencephalographic monitoring done at random showed that only light 
levels of anesthesia were attained, even when electrocardiographic aberrations 
were noted. Our blood pressure monitoring proved that only seven patients 
in the series had a blood pressure drop of greater than 25 per cent of their 
original systolic levels. None of these cases required the use of a vasopressor 
agent, although on one occasion intravenous atropine was administered. Sur- 
prisingly enough, four patients under 19 years of age manifested a blood pres- 
sure rise of greater than 25 per cent of their systolic levels. 

Complications seen during the first twenty-four hours postoperatively con- 
sisted of six cases of headache, most of which responded to analgesics; five cases 


TABLE V. POSTOPERATIVE COMPLICATIONS 


Within 24 hours After 24 hours 
9 


a 


Headache 
Disorientation 
Dizziness 
Nausea 
Vomiting 
Retching 
Crying 
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of vomiting (including one case in which a mother inadvertently allowed her 
child to have fluids preoperatively); two cases of nausea; two of disorientation 
which lasted no more than twenty minutes; one case of dizziness; one of retch 
ing; and three of erying. The only significant complications that persisted 
beyond twenty-four hours were headache (two cases) and nausea (one ease) 


(Table V). 


DISCUSSION 

The potency of halothane as an inhalation agent for outpatient dental work 
appears to have no equal at this time. Certainly, the present-day use of nitrous 
oxide or trichloroethylene in dental offices leaves much to be desired. The use 
of intravenous drugs, such as thiopental sodium, methohexital sodium, hydroxy- 
dione (Viadril), to name just a few in use today, always presents the problems 
of individual dosage, cumulative effects of the drug, individual variation in 
response, and length of recovery secondary to metabolic breakdown of the agent 
by the body.* 

In our series, multiple tooth extractions with alveolectomy and suturing 
were performed as a single procedure. The induction period was exceptionally 
short, and the mandibular muscle relaxation afforded was excellent. There were 
few stormy inductions, and these usually occurred in persons who were ex- 
tremely agitated preoperatively and who developed arrhythmias during the 
procedure. It certainly would have been interesting to measure the preopera- 
tive and operative catecholamine levels in these patients in order to evaluate the 
possible correlation of the level of catecholamine rise with the severity of the 
arrhythmia noted. 

Halothane proved especially useful for pediatric patients, especially for chil- 
dren of the recalcitrant type. The necessity of venipuncture was dispensed with, 
as was the necessity of using a muscle relaxant. All patients were well oxygen- 
ated, and complete control of the concentration of the agent delivered to the pa- 
tient was regulated by the Fluotee vaporizer and by random electroencephalo- 
graphic control. The surgeon was able to work in a relaxed atmosphere and 
to use any necessary equipment, since this agent is not flammable or explosive. 

Halothane offers the dental surgeon the advantage of working in an office 
atmosphere with an anesthetic agent of a potency usually relegated to the 
operating room. This obviates the necessity of performing many exodontia pro- 
cedures in the hospital and, especially in child patients, secondarily diminishes 
the problem of psychic trauma which often accompanies hospitalization. On no 
oceasion did any patient consider the administration of halothane unpleasant. 

The total anesthesia time averaged 9.03 minutes per procedure, with the 
longest individual period of anesthesia lasting twenty-four minutes. We be- 
lieve that this potent agent should not be used for outpatient surgical pro- 
cedures requiring more than thirty minutes, but other investigators* have used 
it for longer operations. 

The major physiologic disadvantage of halothane is its ability to decrease 
the threshold of cardiac irritability. In all probability, this is aided by the 
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creased norepinephrine excretion in the apprehensive, unpremedicated pa- 
nt. Therefore, halothane anesthesia should be well monitored, which neces- 
ates the availability of personnel trained in its use, experienced in the man- 
ement of any possible complications, and able to resuscitate patients if neces- 
ry. 

The maintenance of an adequate airway is an ever-present problem in oral 
rgery. Packs, debris, and blood are always present in the operative field, 
d a poor airway leads to poor maintenance levels of anesthesia, not to men- 
m the hazards of inadequate ventilation with subsequent hypoxia. 


)NCLUSIONS 
Halothane, a nonexplosive, volatile anesthetic, was used as the principle 
vent in forty oral surgical procedures in out-patients ranging in age from 4 to 
59 years. This potent agent, however, offers as many disadvantages as advan- 
ages to the oral surgeon. In the present series we noted full well the rapid, 
smooth induetion of anesthesia, the ease of maintenance, the rapid reversibility 
of aetion, the good museular relaxation, and the rapid recovery which followed 
the administration of halothane. This agent, however, does have the disadvan- 
tage of being so potent as to cause arrhythmias and cardiovascular and/or 
respiratory depression. Therefore, it should not be used by the unskilled 
anesthetist, and on no oceasion should it be given without adequate clinical 
monitoring of the patient and without the availability of adequate means of 
resuscitation. 


The authors wish to express their appreciation to Dr. M. L. Garofalo and his associates 
without whose cooperation this investigation could not have been accomplished. 
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MM‘ advancements have been made within the last decade in the field of 


oral roentgenography. The profession has seen the appearance of x-ray 
machines of variable kilovoltage and dental films that are greatly improved in 
speed. There has been an increasing awareness of the dangers of improper use 
of x-radiation among dentists, and numerous articles have appeared in the 
dental literature pertaining to the protection of the patient and operator when 
roentgenograms are being made. Sinee x-radiation is an ionizing radiation and 
ean damage living tissues, and since the use of x-rays is an absolute necessity 
in the practice of modern dentistry, the dental practitioner must strive to obtain 
the minimum x-ray dose for the maximum diagnostic value in his oral roent- 
genograms. 

One of the most important factors affecting the quality, and thus the diag- 
nostie value, of a roentgenogram is kilovoltage. In recent years the trend has 
been toward the use of higher kilovoltage (peak) in the making of dental roent- 
genograms. Fitzgerald’* advised the use of peak kilovoltages (KVP) higher 
than 65 KVP. Wuehrmann and Curby”®’ used an ivory step-tablet (penetrom- 
eter) to show that the average roentgenopacities of bone, dentine, and enamel 
could be shown as equivalent to thicknesses of ivory varying from 9 to more 
than 19 mm. By using this contrast scale of ivory they selected an optimum 
KVP of 90 to 95 KVP. Ritchey and associates,”® using hydroxyapatite as a 
phantom for enamel, recommended the use of kilovoltages in the range of 120 
kv. Nemet and co-workers*! observed that when the kilovoltage is increased, 

This study was supported by Research Grant D-1231 from the National Institutes of 
Health, United States Public Health Service. 


*Associate Professor of Dentistry, University of Alabama School of Dentistry; Active 
Member, American Academy of Oral Roentgenology. 
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ere is a greater loss of detail in the roentgenographie images of bone than in 
ages of soft tissue. Seemann and Splettstosser,** using a quantity called 
subject contrast,’’ found that the subject contrast for bone substance de- 
eases more rapidly than the subject contrast of Lucite (a substance like soft 
ssue) when the kilovoltage is increased. These investigators defined ‘‘subject 
mtrast’’ as the ratio of x-ray intensities between the parts of the x-ray image 
der consideration. Hodge and associates'’-** showed that the roentgen ray 
sorption of aluminum and a 6 per cent zine-aluminum alloy was very similar 

} that of dentine and enamel, respectively. 
Aluminum has been the most common material used by roentgenologists for 
aking penetrometers, and these penetrometers have been used to depict the 
different seales of contrast produced by various kilovoltages. From the work 
lone with bone,** ** it is apparent that the roentgenographic contrast* scale of 
luminum, dentine, and enamel, as seen upon dental films, should be investi- 
rated. The selection of an optimum KVP for intraoral roentgenography should 
be made on the basis of work done with bone, dentine, enamel, and a soft tissue 
phantom if possible; the use of materials other than these is undesirable unless 
such materials are proved to approximate closely the contrast scales of dental 


tissues. 


METHOD 


Penetrometers made of 1100 aluminumt and human dentine and enamel 
were fabricated (Fig. 1, 4). Enamel and dentine slabs for the penetrometers 
were made from extracted permanent teeth that had intact surfaces. Tooth 
blocks presenting a surface of enamel or dentine of approximately 4 by 4 mm. 
were first ground out of the teeth. These blocks were embedded in paraffin and 
sectioned with a Gillings-Hameo thin-sectioning machine. An initial cut was 
made through the enamel of the block with the diamond blade of the machine 
to obtain a flat surface, and then another cut planoparallel to the first was made 
through the enamel to obtain a slab of enamel. The dentine slabs were pre- 
pared in a similar manner, and the thickness of each slab was measured with 
a micrometer. The majority of the enamel slabs were from 14 to 34 mm. thick, 
while those of dentine were from 1% to 1 mm. in thickness. Slabs of enamel 
thinner than 144 mm. had a tendeney to fracture when this embedding pro- 
cedure was used. 

Penetrometers were made by stacking the slabs one on top of the other. 
Thicknesses of from 1 to 8 mm. of pure enamel and dentine were obtained cor- 
rect to less than 499 mm. To prevent mixing of the various slabs, to preserve 
them, and to obtain ease of handling, the slabs were stuck together and coated 
with Bio-plastic. The Bio-plastic was made thin on the surface of the steps 
and under them but was allowed to be somewhat thicker at the sides to 


*The roentgenographic contrast of a material refers to the density (photographic or 
film) difference between different thicknesses of the material as seen on the roentgenogram. 
When film density is plotted on the ordinate and thicknesses of the material on the abscissa 
4. graph, roentgenographic contrast can be measured as the slope (steepness) of the plotted 
cl ve 


71100 aluminum is a commercially pure grade of aluminum. 
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strengthen the wedge. Bio-plastic has a specific gravity of 1.2,%° and the ver 
small amount used above and below the steps would not affect the roentgeno 
graphic density of the enamel or dentine penetrometers. This is because of th 
comparatively high density (weight per unit volume) of dentine and enam¢ 
and the penetrability of the x-rays being used. The aluminum penetromete 


B. 
__ Fig. 1.—A, Penetrometers placed on a dental x-ray film—aluminum (upper), dentine 
(middle), and enamel (lower). 
B, Typical roentgenogram of the three penetrometers—aluminum 
dle), and dentine (lower). 


(upper), enamel (mid- 


was made from a sheet of 1100 aluminum that was 1 mm. thick. Strips 4 mm. 
wide were cut from this sheet and placed one on top of the other to make a 
The strips were held together at the unused end by cellulose 


penetrometer. 
tape. Each step of all three penetrometers presented an area of approximately 
4 by 4 mm., and thus all the penetrometers could be placed upon a single peri- 
apical film (Fig. 1, A). 

Two very fast dental x-ray films* were selected. Very fast films were used, 
since they considerably reduce the patient’s and operator’s exposure to x-rays 


*Kodak Ultra-Speed and DuPont Lightning-Fast dental x-ray films, 
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the making of intraoral roentgenograms. Films with the same emulsion 
imber were selected to avoid any differences in emulsion sensitivity. 

Two x-ray machines* were used, with a target-to-film distance of 16 inches. 
ich machine had an x-ray beam diameter of 2.75 inches at the film position, 
d each was operated with 2 mm. of aluminum (equivalent) total filtration. 
16 inch. target-to-film distance was used. The half-value layers of the two 
ams, When the machines were set at 70 KVP and 10 Ma., were 2.0 and 2.2 
n. of aluminum. All three penetrometers were placed upon each film with 
eir length at right angles to the x-ray tube. With the penetrometers in this 
sition, any error resulting from variations in x-ray intensity within the beam 
radiation due to the ‘‘heel effect’’ will be held to a minimum. A minimum 
five films were exposed, using 10 Ma. on each machine at each KVP setting; 

ie time of exposure was varied. This procedure was carried out repeatedly, 
vith the KVP varied each time by 5. All film processing was done in complete 
darkness with Kodak liquid x-ray developer and fixer. The developing was 
done at 68° F. for five minutes. All the films of each type were developed 
simultaneously by hanging all the film racks on a metal frame. This permitted 
cach film to have the same amount of time and agitation in both the developer 
and the fixer. A few unexposed films were developed with each type of film, 
so that the amount of fog present in the films could be measured. <A cube of 
dentine was prepared, and roentgenographie exposures of it were made from all 
sides. Subsequent densitometric measurements made on the processed films 
showed that there was no difference in the densityt of the images. This was 
done to determine whether the direction of the dentinal tubules would affect 
the over-all absorption of the x-rays. 

Film density measurements were made with a Weston Model 877 Type 6 
densitometer.t The area on the film measured by the densitometer was a circle 
0.062 inches in diameter. Measurements were first made upon the unexposed 
films to obtain their fog plus base density. This density for each make of film 
was subtracted from all future measurements made with the respective type of 
film. The film density under each step of each penetrometer (step wedge) was 
recorded for all exposed films. In all, some 200 films were processed and ap- 
proximately 4,500 densitometric readings were recorded. 


RESULTS 

Evaluation of the densitometric measurements showed that the two films 
were very similar in their response. This was expected, since the H and D 
curves§ of these films were very much alike. Fig. 2 shows the H and D eurve 


*General Electric Model CDX 90 and XRM Model 90P. 

_tPhotographic density controls the amount of light that passes through a film. The term 
pg throughout this article, unless otherwise specifically stated, refers to photographic or 
ilm density. 

tThe densitometer is of the photoelectric, direct-reading type, calibrated in terms of dif- 
fuse transmission density. 

$A Hurter and Driffield curve (H and D, or D-logwE curve) is a curve that illustrates 
raphically the relationship of radiation exposure of the photosensitive material to the resulting 
ensity of the silver deposit in the processed film. This curve is named in honor of two early 
esearch workers in the field of photographic sensitometry. 
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‘ 
2 
Relative log Exposure 
Fig. 2.—Basic sensitometri ic curve of Kodak periapical ultraspeed dental x-ray film. This 
curve was obtained with the 4%’ rack and tank trade process (with agitation), using Kodak 
dental x-ray developer. It was obtained by sensitometrically exposing samples of film 5502 
to 80 kv x-rays filtered with 1 mm. of aluminum. The strips were processed for four and 
one-half minutes at 68° F. This curve is based on routine standardized tests of products and 
represents the results of specific procedures. For this reason, absolute log exposure values 
have not been supplied, but films which have been exposed to the same source may be con- 
sidered as being plotted on the same relative log exposure scale. (Reproduced with the per- 
mission of Eastman Kodak Company, Rochester, New York.) 


for one of the films used in this study. Films made under similar conditions 
on the two x-ray machines showed very little, if any, difference in response. 
A typical graph made from the densitometric measurements obtained from one 
film is shown in Fig. 3, A. On this graph the thicknesses of the absorbing ma- 
terial, measured in millimeters, is plotted on the abscissa and the film density 
above fog on the ordinate. It is readily seen that the aluminum and dentine 
shadows are very much alike in film density. This similarity was seen on all 
of the films. The enamel produced an image with less roentgenographie (film) 
density. It was noted that this placed the enamel image in a lower position on 
the H and D eurve of the film than the dentine and aluminum. 

The roentgenographie contrast of enamel, dentine, and aluminum, when 
compared to each other on any film, showed that the dentine and aluminum have 
greater roentgenographic contrast than enamel. The roentgenographie contrast 
of aluminum and dentine were fairly constant, producing a rather linear slope 
on the graph. The contrast of enamel, however, showed somewhat less density 
difference between the thicker steps of the enamel wedge as compared to the 
thinner steps. This effect became less evident with increased x-ray exposure. 
In other words, the plotted enamel slope became more linear or showed a more 
constant slope as darker films were measured. This is shown on the graph in 
Fig. 3, B. This graph also shows that as darker films are used the roentgeno- 
graphic contrast of the enamel step wedge increases; this appears on the graph 
as an increase in the steepness of the slope of the curve. This increase in the 
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Fig. 3.—A, A typical graph showing the roentgenographic density of enamel, dentine, and 
75 KVP. 


uminum as seen on one film made at 75 
B, Graph showing the effect of increased exposure time on the roentgenographic density 
nd contrast of enamel at 50 KVP. 


contrast was also observed in the graphs made from the measurements on den- 
tine and aluminum. 

The changes in contrast already mentioned were seen on films made at any 
kilovoltage. However, there was a contrast change due to kilovoltage alone. 
This effect was a lowering of the contrast of all three materials with increased 
kilovoltage; the greatest change was seen with enamel. Fig. 4, A shows a graph 
of the film density curves for enamel at different kilovoltages where the thickest 
enamel step had a density of 0.75. To obtain the curves that had the thickest 
step at density 0.75, it was necessary to interpolate along the vertical axes of 
the type of graphs shown in Fig. 3, B to obtain the measurements for the needed 
curve. This was necessary since dental machines are not supplied with timers 
that ean make very small changes in radiation output, and also since a limited 
facility was available to this investigator for lle 5 very large numbers of 
films all at the same time. It ean be seen from Fig. 4, A that there is an ap- 
preciable loss of density difference between the thicker steps of the enamel 
wedge as the kilovoltage is increased. It was noted that the greatest contrast 
loss in these areas of the wedge resulted between 70 and 90 KVP. Fig. 4, B 
shows this loss of contrast in the dentine. 

The curves shown in Fig. 4 can be examined for a particular density differ- 
ence or slope in the individual eurves. It can be seen that a 45 degree slope 
in the enamel eurves (Fig. 4, A) is obtained between steps 3 and 4 when 90 
kv. is used. When 50 ky. is used, this same slope is obtained between steps 6 
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and 7. An interesting observation is that the 45 degree slope for the 50 KV] 
curve of dentine (Fig. 4, B) also occurs between steps 6 and 7. This slope fo: 
the 90 KVP dentine curve occurs between the steps that are 2 and 3 mm. thick 
Basically, the dentine and enamel curves are quite similar for each kilovoltag 
between steps 5 and 8. Below step 5 the density measurements of dentine wei 
definitely less than those of enamel. In other words, the effect of kilovoltag 
appears to be similar for dentine and enamel between the thicker steps, whil 
this effect is different for thinner amounts of these two materials. 


Film density 


above fog 
Film density 


above fog 


ae . ‘imonne 
B. 
Fig. 4.—Graphs showing densitometric measurements made of the enamel step wedge 
(A) and the dentine step wedge (B) when these wedges were exposed at varying kilovoltages 
An examination of the effect of kilovoltage upon the roentgenographic 
density of dentine was made for this material when the 8 mm. thick enamel 
step showed a film density of 0.75. From graphs similar to the one shown in 
Fig. 3, A, it was seen that the density difference between the 8 mm. dentine and 
enamel steps varies with kilovoltage. An average was chosen for the density of 
step 8 of the dentine step wedge. This average was density 1.25. Fig. 5 shows 
the effect of kilovoltage upon dentine when the density of step 8 was kept con- 
stant at density 1.25. The roentgenographie densities of the dentine steps at all 
the kilovoltages used in this experiment formed slopes that were rather linear. 
The data were studied as if the dental tissues under examination were 


thinner; such would be the case when roentgenograms are made of anterior 
teeth. Accordingly, the densities of the 4 mm. enamel step at different kilo- 
75. Fig. 6, A shows the graph ob- 
tained for enamel. Fig. 6, B shows the graph for dentine when step 4 was 


voltages were kept constant at density 0. 
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ept constant at density 1.25. It ean be seen that the effect of kilovoltage be- 
‘een steps 3 and 4, as seen in Fig. 6, A is the same as between steps 7 and 8 
Fie. 4, A. The effect of kilovoltage upon dentine as seen in Fig. 5 and Fig. 
B are quite similar. 
The data were examined with the film densities of the 1 mm. thick step 
ing kept constant at density 2. Fig. 7, A shows the curves obtained for 
tamel, and Fig. 7, B shows the dentine graph. The curves shown for dentine 
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5.—Graph showing the densitometric measurements of the dentine step wedge when 
General Electric-90 


Was exposed at varying kilovoltages using Kodak DF 58 film and a 





ental x-ray machine; the density of the thickest step was normalized at density 1.25. 
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Fig. 6.—A, Graph showing the roentgenographic density of enamel when different kilo- 
: ltages are used; the density of the 4 mm. thick step is kept constant at 0.75. 
‘ B, Graph showing the roentgenographic density of dentine when different kilovoltages 





used; the density of the 4 mm. thick step is kept constant at 1.25. 
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Fig. 7.—Graphs showing the roentgenographic density of enamel (A) and dentine (B) 
when different kilovoltages are used; the density of the 1 mm. thick step is kept constant at 
density 2 in both graphs. 
are decidely more linear, showing a more constant density difference, between 
the dentine steps. In the graphs shown in Fig. 7, the lower the kilovoltage the 


greater is the range of film density used by the wedges. 


DISCUSSION 

Optimum diagnostic quality of oral roentgenograms has to date been more 
or less a matter of individual choice. With the arrival of the atomie age, there 
has been a great increase in the use of ionizing radiations and an inereased 
awareness of the effects of these radiations. Since these radiations have dele- 
terious effects when absorbed by human beings, it is important that all users 
of ionizing radiations reduce human exposure to these radiations as much as 
possible. In oral diagnostic roentgenography, the basie problem of the dentist 
is weighing the hazards of x-rays against the possible benefits to be derived 
from the resulting roentgenogram. 

In the production of a roentgenogram, x-ray dose measurements provide 
information basic to the evaluation of the hazard involved. Studies of optimum 
diagnostic quality, on the other hand, provide information about the value of 
of the roentgenogram. There are many variable technical factors involved in 
the production of a roentgenogram that affect the diagnostic quality of the 
roentgenogram. Two of the most important of these factors are kilovoltage and 
amount of film exposure or milliampere-seconds. 

The search for an optimum kilovoltage (peak) has been studied mainly 
through subjective evaluation of the contrast scales of step wedges. The ability 
to perceive the different steps of the wedge as they appear in a roentgenogram 
has been the main tool for determining the range of contrast or, in other words, 
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etermining whether there was a short or a long seale of contrast. Fitzgerald" 
nd Updegrave,** using such evaluations, reeommended the use of kilovoltages 
bove 65 kv. (peak) in intraoral roentgenography. Wuehrmann and Curby” 
‘itchey and associates,*® using both densitometric readings and subjective analy- 
is of the roentgenograms, also recommended the use of higher kilovoltages. 

The step wedge materials used by previous investigators to represent the 

ilcified dental tissues are ivory, aluminum, hydroxyapatite, and bone. Seemann 
nd Splettstosser** showed that the amount of change in contrast due to the 
bject material differs between bone and Lucite when different kilovoltages are 
sed. Their investigation indicates that, if possible, materials other than dental 
issues should not be used in the construction of the step wedges because it is 
ossible for errors to occur in the evaluation of roentgenographie contrast if 
he step wedges are constructed of materials other than dental tissues. 

Most of the early investigators did not reproduce the conditions of dental 
roentgenography very closely in their experiments. One reason for this is that 
lental machines of variable kilovoltage were not available when some of these 
experiments were carried out. The present experiment was thus designed to 
include factors similar to those used in present-day clinical dental roentgen- 
ography utilizing ‘‘long econes.’’ The materials selected for examination were 
enamel, dentine, and aluminum. When enamel and dentine are used instead 
if a phantom material for the step wedges, the variations in subject contrast 
seen by Seemann and Splettstosser do not occur. Thus, there are fewer vari- 
ables with which to contend when one attempts to relate these findings to oral 
diagnostic roentgenology. 

Contrast ean be thought of as variations in light intensity between dif- 
ferent areas of a film when viewed upon an illuminator. It is through this 
contrast that the observer is able to see the image of an object upon a film. The 
variations in light intensity are controlled by the variations in density or 
roentgenographie density of the film. The major factors affecting roentgen- 
ographie contrast are the contrast characteristics of the film, the absorption 
characteristies of the object under examination, and the KVP used in making 
the x-ray exposure.* Of these three factors, only the KVP is under the direct 
control of the operator. Without sufficient roentgenographic contrast, changes 
cceurring within an object cannot be seen in the roentgenographie image of the 
object. The ability to see contrast will, of course, vary among dentists, as this 
depends upon the visual acuity of the individual observer. The amount of 
roentgenographie contrast necessary for the observation of changes within the 
same tooth will therefore vary from dentist to dentist. This variation, however, 
should not be too great, and the selection of KVP acceptable to most dentists 
should be possible. Since x-rays can have deleterious effects, the optimum KVP 
should produce sufficient contrast for the examination of dental structures with 
the use of as small an amount of x-radiation as possible. 

Other factors were taken into consideration in the design of this experiment, 
and some are worth mentioning. The films used were the same as would be 


*Other factors affecting contrast (for example, developing procedures) are considered to 
standardized at optimum conditions. 
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used in routine dental x-ray examinations. The fastest (most sensitive to x-ray) 
dental films were selected, since they are extremely effective in reducing the 
patient’s exposure to x-rays. Processing of these films was under controlled 
conditions. The step wedges were constructed to be of a size so that all three 
could be placed upon a single dental film and so that the individual steps were 
large enough to allow for easy measurement of their roentgenographie images 
by the densitometer. The thickest step was made 8 mm. thick, since previous 
measurements on more than 100 molar teeth indicated that this was approxi- 
mately the amount of enamel that the x-rays had to penetrate at the dentino- 
enamel junction on the proximal areas of these teeth; this is in order for the 
x-rays to get through the tooth from the buccal to the lingual side of the tooth 
where the film is positioned. 

Diagnostic quality of a roentgenographic image, aside from magnification 
and distortion, is basically dependent upon two things: (1) the definition or 
detail of the object shown by the image and (2) the contrast or density difference 
between one part of the image of the object and another and between the image 
and the surrounding areas of the roentgenogram. Definition of the roentgen- 
ographic image is largely dependent upon geometric factors, such as the size 
of the source of radiation, the distances between x-ray tube, object, and film, 
and movement of the tube, object, or film. Roentgenographie contrast is affected 
by many factors pertaining to radiation quality and dose, film, film processing, 
and absorption characteristics of the object. 

Roentgenographiec contrast can be defined as the film density difference be- 
tween different thicknesses of a material as seen in a roentgenogram. When 
these densities are plotted on graphs similar to those shown in Figs. 3 to 7, 
roentgenographie contrast is evaluated as the steepness of the slope of the curve. 
Subject contrast due to the absorption characteristics of the object has been 
diseussed by Seemann and Splettstosser.*? Inherent film contrast is defined by 
the American Standards Association’ as the average gradient of the sensito- 
metric or Hurter-Driffield curve of the film. This average gradient is the 
slope of a straight line drawn between points on the curve at densities 0.25 and 
2.00, respectively, above base and fog density. The H and D eurve for one of 
the films used in this experiment is shown in Fig. 2. 

The results of this experiment show that the roentgenographic contrast 
obtained with the two types of film used were, for practical purposes, identical. 
This finding was not altogether unexpected since, apart from a slight difference 
in film speed, the sensitometrie curves of the two films provided by the film 
manufacturers were quite similar. 

The very close similarity of the film densities of similar steps of aluminum 
and dentine shows that aluminum is an excellent substitute for dentine in oral 
roentgenographie studies. The fact that enamel has greater tissue density 
(weight per unit volume) than dentine is shown in the individual roentgeno- 
grams by the fact that enamel has lower film densities for similar thicknesses. 
This effect for one roentgenogram is shown graphically in Fig. 3, A. 

From the type of graph shown in Fig. 3, B, it was seen that roentgen- 
ographic contrast increases with increased film density or increased exposure 
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ime. This finding agrees with Tasker’s®® observations. However, to obtain 
iis contrast it is necessary to use greater amounts of radiation, and this in- 
reases the patient’s dose. Also, in order to see the images in roentgenograms 
f great over-all density, special high-intensity illuminators are needed. The 
raphs showing the effect of film density upon contrast also point out that below 
ensity 0.5 roentgenographie contrast is rapidly lost. This finding is not un- 
<pected, as density 0.5 is approximately the midpoint of the sensitometric 
irves of the films. Although inherent film contrast is measured as the slope 
etween densities 0.25 and 2, it appears from the findings of this study that, 
or reliable contrast, density 0.5 is the lowest useful density for oral diagnostic 
oentgenography, especially if high kilovoltages are used. 

In order to evaluate the effect of kilovoltage upon roentgenographie con- 
rast, density 0.75 was selected as the minimum density for the thickest step. 
‘his places the minimum density above the midpoint of the sensitometrie curve 
if the film and definitely on the useful slope. Fig. 4, .1 shows the effect of 
kilovoltage upon the roentgenographie contrast of enamel, and Fig. 4, B shows 
he effeet upon dentine. Both enamel and dentine show similar loss of contrast 
with inereasing kilovoltage between the thieker steps of the wedges. However, 
the eurves for dentine are decidely more linear, showing a more even density 
difference between the different steps of the step wedge. The enamel curves 
show that the density difference or contrast of the thinner steps of this material 
is much greater than that of the thicker steps, as evidenced by the steepness of 
curves in that part of the graph showing the densities of the thinner 


; 


he 
steps. 

The loss of contrast between the thicker steps of dentine and enamel due 
to kilovoltage appears to be very little between 50 and 70 KVP. Between 70 
and 90 KVP, the contrast loss is relatively greater than that seen below 70 KVP. 
This indicates that, if the film density difference between 7 and 8 mm. of den- 
tine or enamel appears to be not enough for diagnostic purposes, the kilovoltage 
should not exeeed 70 KVP. 

The graphs shown in Figs. 4, A and 6, A were studied for the effect of 
kilovoltage upon enamel contrast between steps 7 and 8 in one instance and 
steps 3 and 4 in the other, when both steps 4 and 8 were of the same density. 
The effect of kilovoltage plus the effect of object thickness difference of 1 mm. 
was the same in both instances. This was shown on the graphs by essentially 
similar density differences for the thinner steps measured between the 50 and 
90 KVP eurves. An examination of Fig. 6, A shows that the roentgenographic 
contrast of enamel at thicknesses of 4 mm. and less is quite great, as evidenced 
hy the steepness of the curves. It is seen from Fig. 4, 1 that enamel contrast 
is considerably less when thieker amounts of enamel are being examined. These 
findings suggest that if loss of contrast from the use of high kilovoltages be- 
comes a problem in diagnostic roentgenography, this problem will be evident 


first in the roentgenograms of posterior teeth. 

Whereas Fig. 4 and Fig. 6, A show the data from the low point of the H 
and D eurve of the film, Fig. 7 studies the measurements from a point on the 
density seale where a diagnostic film is obviously dark. The point selected 
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was density 2. This film density appears rather dark when viewed with present- 
day dental roentgenographie illuminators. Fig. 7 shows the curves obtained for 
enamel and dentine when the 1 mm. thick steps are kept constant at density 2. 

These graphs show that the dentine eurves are much more linear than 
those of enamel. This observation indicates that the density differences be 
tween the dentine steps are much more alike than similar measurements made 
for enamel. The density differences between the thicker enamel steps, as men 
tioned before, are less than those between the thinner steps. Thus, dentin 
showed a more constant contrast over the range of thicknesses examined. An 
interesting observation made from these graphs is the range of densities utilized 
by the wedges. Fig. 7, A shows that 1 to 8 mm. of enamel, when examined by 
90 KVP, uses a range of densities from 0.6 to 2; waen examined by 50 KVP, 
this range is from 0.25 to 2. 

A comparison of the graphs shown in Figs. 4, A and 7, A shows that the 
density difference between enamel steps 7 and 8 of the 90 KVP curve in Fig. 4, A 
is similar to the density difference between these same two steps of the 50 KVP 
curve in Fig. 7, A. In Fig. 4, A the enamel wedge examined at 90 KVP covers 
a range of density below density 2, essentially from density 0.75. In Fig. 7, A 
the wedge, when examined at 50 KVP, covers a range of density below density 
2, from density 0.25. This finding indicates that the lower kilovoltages of the 
50 to 90 KVP range are more efficient in producing roentgenographie contrast, 
especially at low film densities. Sinee there must be a minimum density dif- 
ference for the different steps of the enamel wedge to be observed, and also 
since there must be an upper limit at which the roentgenogram is too dark for 
one to see density differences, it appears that for practical purposes lower 
kilovoltages utilize a greater range of film density in the examination of enamel 
of thicknesses up to 8 mm. 

It appears that 50 KVP utilizes the entire possible range of film density. 
This, however, allows for little, if any, latitude in film exposure and/or mil- 
liampere-seeconds. Higher kilovoltages utilize a smaller range of density for the 
thicknesses of enamel and dentine being examined. This allows the range 
utilized to be placed at different areas within the total possible density range. 
In other words, film exposure latitude increases with increased kilovoltage. For 
practical purposes, some latitude is needed. Just how much latitude is per- 
missible is dependent upon the patient’s radiation dose factors, upon the con- 
trast needed for diagnostic roentgenography, and upon the rate of contrast 
loss occurring with increased kilovoltage. If the diagnostician also expects to 
see the soft tissues in his intraoral roentgenograms, the 8 mm. of enamel must 
utilize a smaller part of the available density range, and the higher kilovoltages 
would be indicated in this instance. However, I feel that a separate roent- 
genogram using the low kilovoltages of the 50 to 90 KVP range should be made 
for soft tissue visualization. 

The discussion up to this point has been concerned with the densitometric 
measurements. Roentgenographie contrast hag thus been examined objectively. 
Subjective analysis of the wedges was considered. Visual examination under 
usual dental viewing conditions for roentgenograms was utilized to confirm the 
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asic densitometric findings. It is obvious that, in order to utilize fully the 
ndings of the densitometric data in oral diagnostic roentgenology, it is im- 
sortant to know how much contrast is needed for oral diagnostic roentgenology. 
subjective analysis through visual examination of the images of the step wedges 
ppears not to be the solution to the problem in view of the findings of Weston,** 
vho studied visual performance in industrial efficiency. Weston’s findings in- 
licate that the contrast needed for efficient visual performance varies not only 
vith the size of the object but also with its shape. The investigation of visual 
erformance in oral diagnostic roentgenology is indicated. 
There is not sufficient information to make a proper evaluation of the rela- 
ionship of diagnostic film quality to patient radiation dose at this time. In- 
ormation concerning the total absorbed dose of x-radiation by patients during 
ll types of dental roentgenographie procedures needs to be accumulated. Many 
sroponents of high-kilovoltage (90 KVP) techniques in dental roentgenography 
ocus attention on the fact that ‘‘skin’’ dosages are reduced by these techniques. 
llowever, this experiment shows that, as far as the crowns of posterior teeth are 
coneerned, there is a serious loss of contrast when 90 KVP is used to make 
roentgenograms having the usual film density. In using high kilovoltages to 
examine posterior teeth, the fact that film fog increases with increased KVP* 
should not be ignored; also in a previous experiment concerning the film sensi- 
tivity of these same two brands of film,** I showed that there was an optimum 
KVP of about 60 for both of these films when a dental x-ray machine was used. 
Many faetors affect film quality and/or the patient’s exposure to radiation in 
oral roentgenography. The problem of loss of contrast when high-kilovoltage 
roentgenography is used may possibly be overcome by the creation of new films. 
These films could be more sensitive to the roentgen spectra of the x-ray beam 
when the machine is operated at 90 KVP and somewhat less responsive to the 
lower kilovoltages. Also, they might have increased ability to depict contrast, 
that is, inereased inherent film contrast. Any new development in this are 
must be directed at increasing the film quality and/or reducing the x-ray ex- 


posure of the patient. 


CONCLUSIONS 

1. The roentgenographie contrasts of aluminum and dentine are very sim- 
ilar; 1100 aluminum is a good substitute for dentine in studies of roentgen- 
ographie contrast in oral roentgenology. 

2. Within the range of thicknesses used by the wedges, roentgenographic 
contrast of enamel is greater than that of dentine in the thinner areas and less 
in the thicker areas. 

3. Roentgenographie contrast of enamel, dentine, and aluminum decreases 
with inereasing kilovoltage; the decrease per 5 KVP is greater at high kilo- 
voltages than at low kilovoltages. 

4. The roentgenographie contrast of dentine and aluminum is fairly con- 
stant between contiguous steps of the 1 to 8 mm. wedges; the roentgenographie 

mtrast of enamel is much greater between the thinner steps of the wedge than 
tween the thicker steps. 
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5. Within the limits of the densitometer (up to density 3), the roentgen 
ographie contrast of enamel, dentine, and aluminum inereases when the x-ray 
exposure is increased. 

6. In the roentgenography of enamel of thicknesses up to 8 mm. the lowe: 
kilovoltages utilize a greater range of density below density 2. 

7. In the roentgenography of enamel and dentine, film exposure latitud: 
increases with increased kilovoltage; however, for practical purposes, the higher 


kilovoltages have smaller ranges of film density to utilize. 
8. The findings of the present experiment indicate that when a loss-of 
contrast problem occurs in oral diagnostic roentgenology, the effeet will be ob 


served first in posterior teeth. 

9. When the very fast dental films are used, optimum kilovoltage (peak) 
for oral diagnostic roentgenography appears, from the standpoint of exposur 
latitude and contrast of enamel and dentine, to be 65 to 70 KVP. 
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ROENTGENO-QUESTIONS 


Can the x-ray units up to 45 kv. and 5 Ma. be used for exrtraoral techniques? 


If so, how? 

Kilovoltage controls the wave length of roentgen rays and thus the pene- 
rating ability of the rays; the shorter the wave length (higher kilovoltage), the 
lore penetrating the rays become. Conversely, at lower kilovoltages, such as 
15, the rays are of such long wave lengths as to result in insufficient penetration 
of dense osseous structures, such as the body of the mandible and of the maxilla, 
in extraoral roentgenographie surveys. Therefore, structural detail would not 
be reeorded in the shadow images on the roentgenogram. It is erroneously 
thought by some operators that this lack of penetrating quality of the longer, 
soft roentgen rays ean be offset by an inerease in milliampere-seconds; merely 
increasing the quantity of radiation will not alter its penetrating characteristics. 
Therefore, no amount of increase in exposure time can compensate for, or cor- 
rect, this inadequate penetration. It must also be emphasized from a radiation- 
hazard standpoint, that kilovoltages under 55 can result in excessive skin ab- 
sorption of x-rays of the longer wave lengths, with harmful tissue response. 

Extraoral techniques with 45 kv. and 5 Ma. are possible. However, rela- 
tively long exposure times are necessary. Also, the diagnostic quality of the 
roentgenogram will be poor. These techniques cannot be recommended in view 
of the faet that many machines that produce higher kilovoltages are readily 


available. 


Re buttal 


In the July, 1961, issue of ORAL SurGERY, ORAL MEDICINE AND ORAL 
PATHOLOGY, on page 806, the following question was asked: “What is the 
leeling of the specialist in oral roentgenology concerning the advisability of 
draping the patient with a lead apron?” This was followed by an answer 

The American Academy of Oral Roentgenology solicits from the readers of ORAL 
SuRGERY, ORAL MEDICINE AND ORAL PATHOLOGY any questions which deal with technical or 
interpretive aspects of oral roentgenology. These questions should be sent directly to the 
editor of this section, Dr. Arthur H. Wuehrmann, School of Dentistry, University of Alabama 
Medical Center, Birmingham, Alabama; the editor will distribute them for reply to a suitable 
group within the Academy. Questions, with the answers, will be published at as early a date 
as possible in ‘‘ Roentgeno-Questions.’’ Questions, especially those of an interpretive nature, 
should ordinarily be accompanied by good-quality roentgenograms and a pertinent history. 
‘he names of the questioner and the respondent will not be published. 
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which appeared to find general agreement among the members of the editorial 
board of the American Academy of Oral Roentgenology. The following letter 
from an interested reader takes a more conservative attitude and may reflect 
the sentiments of others, both in and out of the dental profession. 


Exercising my option as subscriber to ORAL SURGERY, ORAL MEDICINE AND ORAL 
PATHOLOGY, and in accordance with your invitation to comment and question the Academy 
of Oral Roentgenology, I am taking this opportunity to refute your statement on page 806 
of the July, 1961, issue of the JOURNAL. 

In the first paragraph of your opinion concerning the routine use of a lead apron 
during oral roentgenographic procedures, you state that this apron “serves little purpose 
other than to cause unwarranted apprehension and perhaps encourage resistance to future 
roentgenographie procedures which could be vital to the patient’s health.” 

Initially, to eliminate any protection—no matter how little it may be and regardless 
of recent reports of minimal scatter—is a gross neglect of our duty to perform our services 
at optimum efficiency. In addition, your reasoning concerning increased apprehension of the 
patient is just a compounding of the time-old error of our profession of failing to meet its 
If we are to truly meet our self-chosen obliga- 


responsibility of adequate patient education. 
tions, then we should not only use a lead apron routinely but also take the time in the 


office to eliminate any patient’s fears or apprehensions, no matter how insignificant they 
may be. 

Therefore, it is my sincere desire that your section review once again your answer to 
this question, so that you may inform the reader in your next issue of our true responsibility 
in order that we may attain the high standards we both wish for our profession. 

Bertram A. Josephson, D.D.S. 
New York, N. Y. 





ROENTGENO-ODDITIES 


Anomalous Calcification of the Stylohyoid Ligament 


[ pe routine intraoral examination, an edentulous 41-year-old white man 
presented no evidence of pathology of the soft tissues. However, deep 
palpation of the medial aspect of the right mandible revealed a bony hard, non- 


Each month this section will bring to the readers of Oral SURGERY, ORAL MEDICINE AND 
OkAL PATHOLOGY one or more roentgenograms which demonstrate unusual, unexpected, rare, 
r bizarre roentgenographie changes. These roentgenograms will be accompanied by an ex- 
planation or by words of inquiry regarding the particular change. All films used in this 
section will be accepted with the understanding that 2 by 2 or 3%4 by 4 inch slides or glossy 
photographs of the films will be made available to interested readers through the editor of the 
\merican Academy of Oral Roentgenology at the individual’s expense. The cost will involve 
mly the photographer’s charges. Each slide or print will give credit to the donor. Interest- 
ng roentgenograms are solicited from all sources. Please be certain to identify your films 
properly so that they can be returned. All material for publication should be submitted to 
Dr. Arthur H. Wuehrmann, University of Alabama School of Dentistry, Medical Center, 
Birmingham, Alabama. 
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tender mass. It seemed freely movable and not attached to the mandible. 
Roentgenograms taken from the anteroposterior, lateral, right posterior oblique, 


and vertical submental extraoral aspects revealed a normal anatomic picture on 
the left side. The right side presented an abnormal roentgenopaque process 


extending from the region of the styloid process to the hyoid bone. This ossi- 
fication was palpable at the most inferior level of the angle of the mandible and 
about 2.5 em. medial to it. 
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The patient stated that he had never experienced any pain or discomfort 

n this area and that he had worn dentures for years. The range of the man- 
libular movement was within normal limits. The initial roentgenogram (a 
ateral view) gave the impression of an anomaly of the cervical spine. Subse- 
juent views revealed, however, that this anomaly was the right stylohyoid liga- 
nent undergoing ossification. In the accompanying illustrations arrows point 
o the structure under discussion. 

Charles M. Bress, B.A., D.D.S. 

Norfolk, Va. 





ORAL PATHOLOGY 


General Section 


EPITHELIAL CARCINOGENESIS IN THE ABSENCE OF ACCESSORY 
STRUCTURES 


John J. Salley, D.D.S., Ph.D., Richmond, Va. 


Department of Oral Pathology, Medical College of Virginia School of Dentistry 


INCE the reports by Simpson and Cramer'® ' and Doniach, Mottram, and 
Weigert,* ° describing the fluorescence microscopic changes in mouse epider- 
mis during early carcinogensis, accessory epidermal structures have received 
attention relating to their role as important factors in the proeess of earcino- 
genesis. Most notably, the sebaceous glands of the skin have been proposed as 


portals of entry for cancerogenic hydrocarbons. On the basis of the foregoing 


reports deseribing the localization of carcinogens in sebaceous glands and obser- 
vations that these structures undergo early destruction under carcinogenic in- 
fluence, Suntzeff, Cowdry, and Croninger*' suggest sebaceous gland changes as 
possible indications of the tumor-inducing potential of a given compound. In 
a later communication, Suntzeff and her associates? used this technique for sur- 
veving tobacco tar fractions. Likewise Smith*’ has used sebaceous gland activity 
as a measuring device to determine carcinogenicity of certain tars and oils. 

With reference to hair follicles, Cramer and Stowell® deseribed hyperplas- 
tie areas centered on the sites of degenerated hair follicles after methyleholan- 
threne (MC) treatment of mouse skin. Similarly Liang’® studied whole mounts 
of MC-treated mouse epidermis and reported radiating clusters of cells arising 
from the junction of follicular and epidermal epithelium. More recently Liang 
and Cowdry' described MC-indueed papillomata arising from consolidation of 
hair follicles. Some of these benign tumors subsequently underwent malignant 
change. Hair follicle changes have also been noted by others studying the early 
alterations produced by topical application of hydrocarbons on skin.” 7 

On reviewing the above reports, one is continually impressed with the ap- 
parent importance of accessory epidermal structures in the chain of chemical 


The experimental studies described in this report were supported by grants from the 
United States Public Health Service and the Damon Runyon Memorial Fund for Cancer Re- 


search. 
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eareinogenesis. Sebaceous glands providing a route of entry for the carcinogen 
and hair follicles acting as possible initial neoplastic growth centers suggest 
interesting possibilities in this regard. 

Investigations in this laboratory have also been direeted toward study of 
chemical carcinogenesis in epithelium; however, primary coneern has been with 
induction of tumors of another stratified squamous epithelium, namely oral 
mucous membrane. Some of the experimental work has been reported pre- 
viously'* '* '; therefore it is the purpose of this article to review some results 
n oral carcinogenesis and compare them to epidermal studies. 


EXPERIMENTAL 


Successful production of squamous-cell carcinoma in the cheek pouch of the 
hamster has been achieved with triweekly topical applications of 0.5 per cent 
$,10-dimethy]-1,2-benzanthracene( DMBA), 3,4-benzypyrene(BP), and 20-meth- 
vicholanthrene.’® Latent periods in this investigation ranged from seven 
weeks with DMBA to twenty-five weeks with MC. Incidence of malignaney was 
100 per cent with DMBA, 80 per cent with BP, and 40 per cent with MC. Histo- 
venesis of pouch lesions has also been observed and found to parallel the epithe- 
lial changes deseribed in skin studies.‘4 Tumors of the intraoral mucosa proper 
as well as ear epidermis in the hamster have also been induced by topical appli- 
cation of DMBA and BP."® 





Fig. 1.—A cross-sectional view of the normal hamster pouch. Its inner surface is covered 
ith keratinized stratified squamous epithelium. No epithelial accessory structures have been 
lemonstrated except at the orifice into the oral cavity. (Hematoxylin and eosin stain. Magnifi- 
ition, 100.) 
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On the basis of these studies, the necessity for a portal of entry, such as 
sebaceous glands are proposed to supply on the skin, may be questionable. The 
normal hamster pouch in cross section is illustrated in Fig. 1. It consists of a 
thin, keratinized layer of stratified squamous epithelium, lamina propria, skele- 
tal muscle, and an outer layer of loose fibrous connective tissue. Serial sections 


Fig. 2.—Open hamster pouch after thirteen weeks of treatment with DMBA. Multiple tumors 


are noted at all levels of the pouch. 


of the entire pouch failed to reveal the presence of mucous glands or other ac- 
cessory epithelial structures. Gillette’ has described two minor salivary glands 
on the medial and lateral aspects, respectively, of the pouch orifice. However, 
it is believed that these glands do not behave similarly to epidermal accessories 
(for example, as portals of entry) during carcinogenesis since tumors have been 
observed to arise at many levels of the pouch wall remote from these glands. This 
finding is illustrated in Fig. 2 which shows an opened pouch after triweekly 
painting with DMBA for 13 weeks. Fig. 3 shows a photomicrograph of a malig- 
nant tumor typical of those induced in the pouch with careinogenie hydrocar- 
bons. Fig. 4 illustrates a cervical lymph node containing metastatic cancer cells 
from one of the tumor-bearing animals. 


DISCUSSION 

The entire question of comparison between two epitheliums of differing 
anatomic, physiologic, and environmental influences is a difficult one, and ex- 
trapolation of carcinogenesis data from one species and/or anatomic site to 
another admittedly cannot be done with any degree of assurance. However, it 
would appear that a discussion of results obtained from studies of oral epithelial 
and epidermal carcinogenesis may elicit some additional interest relative to ad- 
nexal structures of epithelium. 





EPITHELIAL CARCINOGENESIS 


Poorly differentiated squamous-cell carinoma of the pouch epithelium induced 


Fig. 3. 
DMBA. (Hematoxylin and eosin stain. Magnification, 100.) 


Fig. 4.—Metastasis of carcinoma cells from a primary tumor of the hamster cheek pouch 
) a cervical lymph node. (Hematoxylin and eosin stain. Magnification, x100.) 
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In light of the proposal that epidermal accessories may be requisites to 
chemical induction of skin tumors, one may ponder the modus operandi for ear- 
cinogenesis in an epithelium (pouch) which is essentially devoid of anything 
akin to sebaceous glands and hair follicles. It is probable that the hydrocarbon 
is brought to the cell by the process of simple absorption through the mucous 
membrane surface. Work with fluorescence microscopy in this laboratory has 
indicated that DMBA and BP have been detected in and beneath intaet pouch 
epithelium.” This finding would tend to support the absorptive phenomenon 
just referred to. An additional point of interest relative to the mechanism of 
pouch eareinogenesis may be found in the work of Gillette.° In his report which 
describes the two minor salivary glands at the pouch orifice, he also reports the 
presence of isolated rete pegs in the pouch epithelium. These small papillary 
projections of epithelial cells do not afford any visible opening onto the sur- 
face, however. It is possible that they may behave like hair follicles on the skin, 
but no data are available to substantiate this contention. Also, it is conceivable 
that the part played by hair follicles as initial growth centers for skin tumors 
may be secondary to localization of the hydrocarbon in sebaceous glands con- 
tiguous to altered follicles. A similar localizing phenomenon could not oceur in 
pouch rete pegs for obvious anatomic reasons (absence of ducts). 

The question of mucous glands in the oral cavity proper acting in a fashion 
analogous to sebaceous glands can be raised. Against this hypothesis is the pro- 
longed latent period and lesser incidence of palatal carcinoma when compared to 
pouch and skin.'® Also observations made with fluorescence microscopy of speci- 
mens from careinogen-treated palatal mucosa indicates that DMBA and BP 
are noted in lamina propria and not as yet in palatal salivary glands.** Perhaps 
additional studies with this and other techniques may elucidate this problem, 
although, as Wolfe** points out, the amount of carcinogen necessary for neo- 
plastie conversion of a cell may be undetectably small; the fluorescence observed 
possibly represents excess amounts of the solution. 

Goldhaber® has suggested the possibility that a pathologic portal of entry 
may be necessary in oral carcinogenesis. He proposes ulceration of the mucosa 
as the mechanism by which the hydrocarbon may enter the tissue.” In our in- 
vestigations of palatal mucosal malignaney, as well as fluorescent microscopy ob- 
servations, of oral epithelium no gross or microscopic evidence of uleeration was 
observed prior to the appearance of tumors.’* '° This has been further borne 
out by the findings of Morris’? who was able to induce pouch malignancies with 
a weak solution (0.05 per cent) of DMBA. This investigator also found no 
gross or microscopic evidence of ulceration of the pouch mucosa during the pre- 
malignant phase of his study. In our study of palatal carcinogenesis,'’® the 
epidermis of the ear was also treated with DMBA and BP. Malignant epidermal 
changes were noted in both groups. Perhaps a salient point with regard to the 
present discussion is a comparison of the latent periods between skin and cheek 
pouch in that investigation. In all cases pouch tumors were manifested prior 
to lesions of the ear where sebaceous glands are present. The more prolonged 
induction of skin neoplasms would indicate that, even though the carcinogen 
may be taken into epidermal accessories after initial treatment, this factor did 
not appear to catalyze the carcinogenie response. 
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The position occupied by sebaceous glands has been recently studied by 
Boeck and Mund.' These authors surveyed numerous compounds for suppressive 
activity of sebaceous glands in mice and suggested that destructive alterations 
in these struetures may not be too important as a true index of carcinogenic 
poteney. Likewise Cambel,* studying rat epidermis by fluorescence microscopy, 
observed MC and DMBA in sebaceous glands, but the skin of this species re- 
mained refaetory to tumor induction. 

It would appear, then, that the role of epithelial accessory structures in 
the chain of carcinogenesis may still be open to question, certainly with respect 
to oral tissues. Also, their use as an evaluation device for unknown or suspected 
carcinogens applied to epithelial tissue may be somewhat inconclusive. 


SUMMARY 


The role of the accessory epidermal structures, sebaceous glands and hair 
follicles, in skin eareinogenesis has been reviewed and a comparison made be- 
tween the response of epidermal and oral mucous membrane epithelium to the 
action of eareinogenie hydrocarbons. The rather marked susceptibility to tumor 
induetion of an oral epithelium which is devoid of accessory structures has 
been pointed out. In light of this finding, as well as the reports of other in- 
vestigators,” ? it is suggested that epithelial adnexa acting as requisites to chemi- 
eal induetion of tumors may merit some re-evaluation. 
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CONCOMITANT LABIAL AND PALATAL FISTULIZATION 
OF PERIAPICAL ORIGIN 
Report of a Case 


Lonnie C. Sibley, D.DS., Marshall, Texas 


CASE REPORT 


O* AuG. 11, 1958, an 18-year-old woman sought treatment of a large, distended swelling 


of the labial mucosa with a draining palatal fistula. The palatal lesion had been present 
six to eight weeks, and the labial lesion had appeared five days previous to the dental ap- 
pointment. Roentgenograms of the area were made, and the patient was advised to have 
the maxillary left central incisor, lateral incisor, and cuspid extracted. She refused to accept 
this advice and consulted another dentist, who advised endodontic treatment. The initial 
diagnosis was made on the basis of roentgenographic evidence alone. 

Clinical Findings.—On Aug. 18, 1958, the patient presented for endodontic consultation. 
lhe chief complaint was a slight tenderness of the lip and adjacent tissues. Clinical ex- 
mination showed a palatal lesion 0.6 cm. in diameter located opposite the maxillary pre- 
molars (Fig. 1). A labial lesion, which measured 1.5 by 0.8 cm., was located in the area 
of the maxillary left central and lateral incisors (Fig. 2). The teeth were not tender to 
percussion, and there was no mobility. There was a slight discoloration of the lateral in- 
isor, which was accentuated by transillumination. 

Roentgenographic Findings.—Roentgenograms revealed a large, diffuse radiolucent area 
superimposed upon the maxillary left central incisor, lateral incisor, and cuspid. A signifi- 
cant finding was the large pulp chamber and pulp canal of the lateral incisor (Fig. 3). 
Necrosis of the pulp had eliminated its calcification potential at an early age, leaving a 

stinet, large canal with an incompletely formed root. Silicate cement restorations in the 
ntral and lateral incisors appeared, roentgenographically, to be quite close to the pulp. This 
as especially significant in view of the patient’s age. The lamina dura was incongruous 
d indistinct around both teeth. 
Vitality tests of all the anterior teeth were performed. With the exception of the lateral 
isor, the teeth responded within normal limits. This confirmed the belief that a necrotic 
pulp in the lateral incisor had caused the ensuing periapical lesion and the fistulas. 
Treatment.—The conservative endodontic approach was chosen because of the apparent 
pingement of the lesion upon the roots of the adjacent teeth and because of the great risk 
devitalizing these teeth during any surgical intervention. Furthermore, it has been shown 
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Fig. 1.—The draining palatal a is seen opposite the maxillary premolar. The lesion 
was 0.6 cm. in diameter. Aug. 18, 195 


Fig. 2.—The distended labial lesion measured 1.5 by 0.8 cm. and was located between the 


enaitiaeny left central and lateral incisors. The large silicate restorations are evident. Aug. 
18, 1958. 


Fig. 3.—The large, distinct pulp canal and the incompletely formed root of the lateral 
incisor are significant diagnostic findings. The roentgenolucency is superimposed on the maxil- 
lary left central incisor, lateral incisor, and cuspid. 
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y many investigators that a great percentage of periapical lesions will heal following sound, 
onservative endodontic therapy. The patient was informed of this decision as well as the 
ecessity of an appraisal of the lesion at six-month intervals. In the event that roentgeno- 
rams taken at these intervals demonstrated an increase in the size of the lesion, surgical 
tervention would be instituted immediately. On the other hand, if healing became apparent, 
valuation of the lesion would be continued until complete regeneration of bone occurred. 

Endodontic therapy initiated on Aug. 18, 1958, consisted primarily of thorough dé 
ridement of the root canal. Cultures taken at this time demonstrated the presence of 
any aerobie microorganisms. The apical third of the canal was explored with a smooth 
roach for negotiability. Although the broach was smooth and only minimal force was 
sed, the instrument perforated the root at the beginning of the curvature. Apparently, 
ie canal wall had been thinned through resorption of the cementum or this area of the 
sot had become decalcified during the long-standing inflammation. It is logical to assume 
iat both factors contributed to permit perforation of the root with such a fine instrument. 


mn Aug. 25, 1958, the biomechanical procedures were repeated. Cultures taken at this time 


ere negative. The size of the mucosal fistulas, both labial and palatal, was greatly reduced. 


The canal was obturated on Sept. 2, 1958, at which time the mucosal lesions had com 
letely resolved (Figs. 4 and 5). Because of the complications mentioned above, it was 
possible to negotiate the canal to the apex; hence, it was obturated as shown in Fig. 6. 


Fig. 4.—Resolution of the labial lesion prior to obturation, Sept. 2, 1958. 


Fig. 5.—Resolution of the palatal lesion also prior to obturation, Sept. 2, 1958. 
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2 Some resolution of the roentgenolucent 


Fig. 6.—Obturation of the lateral incisor, Sept. 2, 1958. 
area is evident. 


7.—Drawing illustrates the attenuated labial plate of bone over the maxillary lateral 


Fig. 
(Courtesy Dr. Barvo 


incisor and the palatal inclination of the apex of the root of this tooth. 
Walker. ) 
DISCUSSION 

In eases such as the one just described, the concomitant mucosal lesions 
reflect the underlying bone lesion, and a review of the topographic relation of 
the root of the lateral incisor to the bone is interesting. The root of the lateral 
incisor is frequently in juxtaposition to the attenuated labial plate of bone. 
The apex of the lateral incisor is usually located lingual to the other anterior 
teeth. Pus resulting from a periapical infection often penetrates the thin labial 
plate of the alveolar process, but the density of the palatal cortex and mucosa! 
tissues makes fistulization of these structures less likely. Nevertheless, because 
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Fig. 8. 

Fig. 8.—Postoperative roentgenogram one year later. 

Fig. 9.—Postoperative roentgenogram two years later. Note trabeculation of the new 
bone 
of the relative anatomic location of its apex, the lateral incisor is the one tooth 
that is most likely to form both palatal and labial fistulas (Fig. 7). 

Postoperative roentgenograms taken one and two years after treatment 
are shown in Figs. 8 and 9. They reveal a marked decrease in the size of the 
bony defeet. It is apparent, however, that as yet complete bony regeneration 
has not oeeurred. Reduction in the size of the bony defect is not definite evi- 
dence of inevitable healing. Unless recurrent symptoms indicate the need for 
surgical intervention, it should not be considered. A residual altered periapical 


alveolar pattern is not uncommon, and such eases have been observed to remain 
totally asymptomatie for many years. Histologic studies have shown that these 
residual lesions are often composed of noninflammatory dense fibrous connective 


tissue, 
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SKELETAL CHANGES FOLLOWING FRACTURE DISLOCATION 
OF THE MANDIBULAR CONDYLE IN THE ADULT 
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Cook County Hospital and Northwestern University Dental School 
bon management of fracture dislocation of the mandibular condyle has caused 


concern among surgeons for many years. Condylar fractures, which are 
among the most frequent of all mandibular fractures, may lead to serious con- 


sequences." * In growing children, these injuries have resulted in skeletal de- 
formities of the mandible and other bones ot the face and cranium.** These 
deformities have been attributed to the destruction of the cartilaginous growth 
eenter within the head of the mandibular condyle.** Although mandibular 
growth does not cease entirely, the pattern of growth is changed so that de- 
velopment takes place by bone apposition and resorption under the influence 
of functional stresses. It is generally agreed that the earlier in life the de- 


struction occurs, the greater will be the resultant skeletal changes.” 

Clinically, as a result of unilateral destruction of the condylar growth cen- 
ter, the following changes occur on the affected side: a shortened ramus, a 
decreased mandibular length from condyle to symphysis, an increased antegonial 
notch, and fullness of the face. On the unaffected side, the face is flattened 
and elongated. The midline of the mandible is usually deviated toward the 
affected side. As a result of bilateral destruction of the condylar growth een- 
ters, there is a decrease in the over-all mandibular length, retrusion or absence 
of the chin, malocclusion, and bilateral antegonial notching. 

Young growing monkeys were used by Sarnat and Engle,'® Jarabak and 
Stuteville,"! and Tomek” in separate experiments designed to study mandibular 
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srowth and changes following unilateral and bilateral condylar resections. 
[hose investigators found skeletal changes similar to those which occur when 
he condylar growth center is destroyed in young human beings. Asymmetry 
was noted in the unilateral cases, and a symmetrical deformity was noted in 
he bilateral cases. 

Destruction of the condyle in the adult is said to result in more subtle 
-hanges, since growth has ceased and the mandible has assumed its normal size 
ind form.* * ** Malgaigne,'* however, cited Ribes who, in 1803, described facial 
leformity resulting from condylar fractures in adults. Fountain,” in 1860, 
was also well aware of the ‘‘serious and unsightly’’ deformities that followed 
‘ondylar fractures in adults, and he noticed and questioned the paucity of 
reports by other authors describing their attempts at treating these injuries. 

A review of the literature discloses that descriptions of deformity following 
condylar fraeture dislocation in adults are conspicuously searee. There may be 
three reasons for this scarcity: (1) Deformity does not oceur, (2) it occurs 
unnotieed, or (3) it occurs and is not reported. There are no reports of ex- 
perimental fracture of the mandibular condyle in adult animals. 

The purpose of this experiment was to observe the skeletal changes, if any, 
whieh oceur following untreated fracture dislocation of the mandibular con- 
dyle in the adult rhesus monkey. It was thought that this information might 
contribute to a better understanding of such injuries when they occur in the 


adult human patient. 


METHOD 

Four Macaca rhesus monkeys were used because of their close anatomic 
relationship to man. The animals selected were considered to be adults on the 
basis of their dentition, weight, hand length, and skeletal maturity.“ *7 Uni- 
lateral condylar fracture dislocations were performed on monkeys No. 1 and 
No. 2, and bilateral condylar fracture dislocations were performed on monkeys 
No. 3 (female) and No. 4. 

A portable headholder, described by Lanfranchi,'* was used to position the 
monkeys in a horizontal plane for cephalometric radiographs. Anteroposterior 
radiographs of the skulls were made with the monkey lying supine and the 
x-ray tube centered directly above the face. Photographs of the skulls were 
made throughout the course of the study. 

Kach monkey was anesthetized with an intravenous injection of Nembutal 
sodium. The animal’s weight, length of hand, and dentition were reeorded. 
Preoperative right and left cephalometric and anteroposterior radiographs were 


made. 

The surgical procedure was performed in accordance with a strict, sterile 
technique. <A vertieal incision was made directly anterior to the auricular 
cartilage, and the neck of the condyle was exposed by blunt dissection. <A 
bibevel bone bur on a dental handpiece was used to divide the condylar neck 
and head from the ramus of the mandible. The condyle was torn medially from 
the eapsular ligament and dislocated out of the glenoid fossa. The fragment 
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was wired to the ramus to fix the condylar fragment in the medially dislocated 
position. The incision was closed with interrupted silk sutures. In the cases 
of bilateral fracture dislocations, the surgical procedure on the opposite side 


was earried out in a similar manner. 

Postoperative right and left cephalometric and anteroposterior radiographs 
were made. The monkeys were observed daily for any signs of infection, pain, 
or functional disability. Six months postoperatively, each monkey was anes- 
thetized, weighed, radiographed, and examined for changes in symmetry and 


occlusion, 

Eleven to twelve months postoperatively, the monkeys were killed and 
examined in the following manner: Radiographs were made, and the heads 
were dissected by removing skin, fascia, and muscles, leaving only the temporo- 
mandibular joint and the external pterygoid muscle in situ. Measurements 
were made between skeletal landmarks. The skulls were hemisected, and a 
radiograph of each half was made. The skulls were then placed into 10 per 
cent formalin solution to await future histologic examination. 


FINDINGS AND DISCUSSION 

This study was limited to four animals because of the expense involved in 
obtaining and caring for adult monkeys. Since the number of animals was 
limited, the information gathered reflects trends in skeletal changes. 

Because there is a marked variation in the eruption dates of the third 
molars in rhesus monkeys,'® age cannot be accurately based on the presence or 
absence of these teeth alone. Since some condylar growth and ramus remodeling 
possibly take place during the eruption of the third molars, it would be desir- 
able to have all third molars erupted and in occlusion. The third molars of 
monkeys 1 and 2 were in the process of erupting. Therefore, these animals 
were considered to be young adults, perhaps comparable in age to 18-year-old 
human beings. It is interesting to note that a condylar fracture dislocation in 
a young adult monkey results in skeletal changes not unlike those in the fully 
matured monkey (monkeys 3 and 4). 

The surgical procedure did not endanger the life of the animal. There was 
no apparent damage to the seventh nerve. Although Jarabak* stated that ex- 
perimental condylar resections in monkeys adequately paralleled fractured con- 
dyles in the human patient, it is obvious that the procedure described here 
corresponds more closely to human condylar fracture dislocation. Since free 
mandibular movement was allowed following the surgical procedure, the changes 
described represent those that follow untreated condylar fracture dislocations 
in the adult rhesus monkey. 

Cephalometric tracings of the facial skeletons revealed minimal growth in 
the animals in which unilateral condylar fracture dislocations were performed 
and no evidence of growth in the animals subjected to bilateral condylar frac- 
ture dislocations (Fig. 1). 

Facial Symmetry.—Preoperatively, the animals appeared bilaterally sym- 
metrical, and the first indication of asymmetry appeared in the six-month radio- 
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rraphs. Clinically, the deformities did not appear to be outstanding until the 
ostmortem dissection, when the overlying skin was removed exposing the facial 
ind eranial skeleton (Fig. 2). The total facial height on the operated side was 
leereased, with the mandible exhibiting most of the deformity. This facial 
symmetry produced in the adult monkeys with unilateral condylar fractures 
vas surprisingly similar to the asymmetry reported by Sarnat® in growing young 
ionkeys following econdylar resection. The asymmetry in the latter cases was 
ttributed mainly to disturbances of growth at the condylar growth center. 
Since the use of adult animals excludes the growth factor, other explanations 
or the asymmetry must be sought. The changes which occurred in the adult 
nimals are probably the result of anatomic loss of bone continuity, functional 
idaptation of bone, and muscle imbalance. 


Occlusion.—Although the basal bone of the mandible showed a definite 
swine toward the affected side in the unilateral cases (Fig. 2), the mandibular 
teeth did not change in relation to the maxillary teeth. In clinical cases of 
inilateral fracture dislocation, there is frequently a shift of the midline of the 
nandibular ineisors. Walker,* however, noted that in some eases the crowns 
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Fig. 1—Cephalometric tracings of the monkeys with unilateral and bilateral condylar 
acture dislocations. Reference points were the cranial outline and sella turcica. The tracings 
monkeys No. 1 and No. 2 were made from cephalometric tracings of the fractured side. 
Note the decrease in the height of the ramus and in the mandibular angle. In monkeys No. 3 
nd No. 4 (which had bilateral fractures), note the decrease in the ramus height, the decrease 
the mandibular angle, the slight elevation of the occlusal plane, and the slight suggestion 


integonial notching. 
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Fig. 2.—Postmortem photographs and tracings of an adult monkey whose right man- 


dibular condyle was fractured and dislocated. Note the bilateral asymmetry, especially notice- 
able in the mandible. The mandible appears to have swung over toward the affected side. 
Total facial height is less on the affected side, and the incisal plane of the anterior teeth is 
slanted upward toward the affected joint. 
of the mandibular teeth remained in normal relationship to the maxillary teeth, 
although the apices seemed to be pushed toward the affected side. This is 
similar to what occurred in the animals with unilateral fracture dislocations in 
this study. Perhaps, in these eases, changes in occlusal relationship depend 
upon the degree of interdigitation of the teeth and their cusps, as opposed to 
the stresses of new muscle pull. If the pull of the unaffected external pterygoid 
musele is greater than the resistance offered by the cuspal interference, the 
crowns of the mandibular teeth will be displaced. If the occlusion is ‘‘locked,”’ 
however, the new pull of the muscle will cause changes in the basal bone. The 
midline of the mandibular incisors did change in both animals with bilateral 
fracture dislocations. However, monkey No. 3, a female, did not have the 
long and interlocking canines, and monkey No. 4 had previously fractured upper 
and lower canines on one side. Although these two animals were operated on 
bilaterally, it is likely that the resultant muscle pull was not equal on the two 
sides. 

An anterior open-bite in the animals with bilateral fracture dislocations 
was present at the six-month examination. This is a frequent complication in 
clinical cases of fracture dislocation and in experimental resection. Smith and 
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Fig. 3.—Postmortem photographs and tracings of an adult monkey in which both mandibular 
condyles were fractured and dislocated. Note the close approximation to symmetry. 


stated that the contraction of the sear tissue within the joint space 
helps to increase the open-bite, since it pulls the ramus upward. Jarabak* stated 


Robinson?' 


that the anterior open-bite following condylar resection was caused by a change 
in the pressure point from the condylar head to the last molar teeth in oe- 
clusion, so that the pull of the elevator muscles caused a depression of the molar 


teeth and the anterior open-bite. That the posterior teeth apparently descend 


into the alveolar bone under the pressure of the newly acquired fulerum might 
serve to explain certain findings. At the postmortem examination, the anterior 
open-bite had decreased (Fig. 3). Although the anterior open-bite is an im- 
nediate and early symptom of bilateral condylar fracture, as the posterior teeth 
settle deeper into the alveolar bone under the pressure of the new fulerum, the 
open-bite will decrease. This could explain the decrease of the anterior open- 
bite in the adult monkeys during the latter half of this study. A decrease in 
the height of the alveolar bone in the molar region of the mandible and maxilla 
was also noted in the animals in this study. This would indicate that the pos- 
terior teeth in ocelusion apparently settle into the alveolar bone under the new 
‘unctional stresses. 
Temporomandibular Joint.—There was no evidence of temporomandibular 
int ankylosis following the condylar fracture dislocations. This was probably 
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Fig. 4.—Postmortem lateral radiographs of a hemisected skull. 

A, The unoperated side of a monkey with a unilateral fracture. Note the normal rela- 
tionship of the condyle to the glenoid fossa and the outline of the articular eminence and 
glenoid fossa. Note also the normal outline of the coronoid process and the normal direction 
of the trabeculations of the spongiosa in the ramus. 

B, The affected side of the animal shown in A. Note the anterior position of the new 
false joint, the outline of the elevated coronoid process, the flattened articular eminence, and 
the shallow glenoid fossa, Note also the disarranged trabeculations within the ramus. 


because of the free mobility allowed the mandible following the injury which, 
as Ivy and Curtis,2! Aufderheid,?? and Jarabak' have suggested, discourages 
bony ankylosis. This study seems to substantiate the belief that mandibular 
deformity, following condylar fracture dislocation is not necessarily associated 


with ankylosis of the joint. 

The medial boundary of the joint space could not be demonstrated. The 
econdylar fragments had fused to the ramus in all instances exeept one, in which 
it had fused to the lateral pterygoid plate. The new articulating surface of the 
mandible was positioned anterior to the glenoid fossa on the operated side 
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Figs. 4 and 5). This anterior position of the functional false temporoman- 
libular joints was similar to the anterior position of the false joints observed 
yy Sarnat and Engel’ in the growing animals. Sarnat stated that the ramus 
vas farther forward on the affected side because of disturbed growth (failure 
if the ramus to maintain posterior bone apposition). In the adult animals it 
eems that the normal upward and forward pull of the masseter and internal 
‘terygoid muscles on a mandible without a condylar head on which to rotate 
ould cause an anterior and superior displacement of the ramus, placing the 
alse joint anterior to the original joint position. 

The glenoid fossa on the operated side appeared shallow (Fig. 4), and the 
ostglenoid tuberele appeared slightly rounded. These changes are also similar 
to the changes observed in the growing animals. They probably reflect the loss 
‘f contact and funetion between the normal articulating surfaces of the temporal 
one and the condyle. The articular eminence appeared flattened, probably by 
the pressure of the stump of the ramus as the false joint functioned. 


Ramus.—The ramus on the affeeted side was pulled upward (Fig. 1), prob- 
ably by the normal upward pull of the elevator muscles and by the contraction 


; Fig. 5.—Postmortem lateral radiograph of a hemisected skull. This is the right side of 
kull pictured in Fig. 3, in which both condyles were fractured and dislocated. Note the appar- 
ent repositioning and remodeling of the condylar fragment. Note also the flattened articular 
eminence, the elevated coronoid process, the disarranged trabeculations within the ramus, and 
the slight suggestion of antegonial notching. 
of the sear tissue within the joint space. The apparent reduction in ramus 
height in both unilateral and bilateral groups of adult monkeys can best be 
explained by the substantial loss of bone which allowed the elevator muscles to 
pull the ramus upward on the affected side. This placed the inferior border of 
the mandible in a relatively higher position. The height of the ramus, then, 
vhen measured from the articulating surface to the angle, was reduced, al- 
though the distance from the tip of the coronoid process to the angle of the 
iandible was only slightly less on the affeeted side. When the cephalometric 
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tracings were superimposed, the gonial angles appeared to have decreased 
(Fig. 1). 

Coronoid Process.—In the unilateral eases, the coronoid process on the af- 
fected side projected above the level of the zygomatic arch, whereas the coronoid 
process on the unaffected side remained at the level of the arch (Fig. 4). In 
the bilateral cases both processes were slightly elevated above the level of the 
areh (Fig. 5). This is similar to the changes which occurred in the growing 
young monkeys following resection. Sarnat and Engel’ explained that, in the 
young animals, this was caused by the pull of the elevator muscles bringing the 
ramus and the coronoid process upward and the continuation of bony apposition 
on the tip of the coronoid process after ramus growth had ceased. It would 
appear that in the adult monkey the superior position of the coronoid process 
is probably due to the upward pull of the elevator muscles on the fractured 
ramus. The tip of the coronoid process is directed posteriorly, probably be- 
cause of the direction of the pull of the temporal muscle. 

Antegonial Notching.—There was a slight indication of antegonial notching 
in the animals subjected to bilateral fracture dislocations. Jarabak and Stute- 
ville! stated that antegonial notching was the result of an increase of bone 
apposition along the posterior border of the ramus and angle caused by a fune- 
tional remodification of the internal pterygoid and masseter muscles. Another 
factor may be involved. The mandible is opened forcibly by the combined eon- 
tractions of the external pterygoid and digastric museles.2* ** Following bi- 
lateral econdylar fracture dislocations, the increased functional pull by the an- 


terior belly of the digastric muscles and the other suprahyoid muscles at the 
anterior part of the inferior border of the mandible possibly contributes to the 


antegonial notching and the anterior open-bite by a ‘‘bending’’ action or a 


remodeling effect on the mandibular body. 

Trabeculations.—Most ot the trabeculations in the body and ramus of a 
normal mandible run diagonally upward and backward through the ramus to 
end in the condyle. In this study the disruption of the normal pattern on the 
sides that were operated on (Figs. 4 and 5) indicates that the forces of normal 
function were disrupted. The new lines of trabeculation became related to the 
stresses of the new false joint. Sinee the trabecular disarrangement was more 
evident in the animals operated on unilaterally, apparently the functional 
stresses are more disarranged when only one condyle is involved. 

Since the skeletal changes observed in the adult animals in this study were 
similar to the changes observed in growing animals, one might question the 
importance placed on the loss of the cartilaginous growth center in explaining 
these changes. Perhaps this growth center has been overemphasized when aec- 
tually these changes may represent the result of anatomic loss of bone eon- 
tinuity, functional adaptation of bone, and muscle imbalance. 

It is very likely that similar skeletal changes and deformities oceur in 
man following untreated injuries of this type. According to the results of this 
study, no adult with a condylar fracture dislocation should go untreated. Early 
and proper treatment is neeessary to minimize the potential deformities. 
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SUMMARY AND CONCLUSIONS 


Four adult rhesus monkeys were used to observe skeletal changes following 
surgically produced fracture dislocations of the mandibular condyle. On the 
asis of this study, the following conclusions were made: 

1. Fraeture dislocations of the mandibular condyle in adult monkeys pro- 
luced skeletal deformities. Those animals with unilateral fractures demon- 
strated facial asymmetry, while those with bilateral fractures demonstrated 


symmetrical deformities. 

2. Skeletal changes occurring on the affected side of the animals with uni- 
ateral fractures ineluded an anterior repositioning of the new false temporo- 
nandibular joint, an apparent decrease in the height of the ramus, a decrease 
in the gonial angle, an elevation of the coronoid process above the level of the 
vgomatie arch, a decrease in the height of the bone in the molar region of 
the mandible and maxilla, and a disarrangement of the inner trabeculations of the 
ramus. The glenoid fossa was shallow, and the articular eminence was flattened. 
The ocelusal relationships of the teeth were not altered. 

3. Skeletal changes occurring in the animals with bilateral fractures in- 
cluded, on each side, a decrease of total facial height, an anterior repositioning 
of the false temporomandibular joint, an apparent decrease in the height of the 
ramus, a decrease in the gonial angle, an elevation of the coronoid process above 
the level of the zygomatic arch, a decrease in the height of the alveolar bone in 
the maxillary molar region, and a disarrangement of the inner trabeculations 
of the ramus. The glenoid fossa was shallow, and the articular eminence was 
flattened. An anterior open-bite was produced. 
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Sra bronchogenic carcinoma has come to be recognized as a _ neo- 
plastic disease of inereasing frequency. The rising incidence of lung 
cancer® * 125 has been accompanied by an intensive search for responsible 
agents or factors related to the etiology of the disease. Earlier recognition 
of lung cancer has become possible through application of various detection 
procedures, such as roentgenographic techniques, bronchoscopy, bronchial 
aspiration, cytologic smears, biopsy, ete. The suecessful eradication of the 
disease has not paralleled its increase. Assuredly, refined surgical techniques 
and irradiation therapy do offer palliation and, in a few cases, cure. 

Unfortunately, bronchogenic carcinoma has no pathognomonic physical 
signs or symptoms. Detection of the neoplasm frequently is made during an 
investigation of a complaint that is unrelated to the respiratory system. 
Rarely does such a complaint manifest itself during the incipient stage of 
the primary disease. More commonly, a sign or symptom is registered as an 
expression of metastasis. The relationship between metastatic disease of lung 
cancer and of visceral cancer prompted Fried* to write that ‘‘a primary 
cancer is often found in a visceral organ following the discovery of a metas- 
tasis in the lung” and “a primary eancer is often discovered in the lung 
following the disclosure of a visceral metastasis.’’ 

In the case deseribed here, the patient sought treatment for an abscess 
of the jaw. During management of the case, investigation led to a diagnosis 
of primary bronchogenic carcinoma with metastasis to the jaw. 


Reviewed by the Veterans Administration and published with the approval of the Chief 
\ledical Director. The statements and conclusions published by the author are a result of his 
n study and do not necessarily reflect the opinion or policy of the Veterans Administration. 


Present address: Veterans Administration Hospital, Box 304, Hines, Illinois. 
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CASE REPORT 


In December, 1958, a 64-year-old Negro man became aware of a tender swelling of 
the gingiva in the lower right third molar area. Thinking that this was a “gumboil,” he 
went to his private dentist for treatment. The swelling was incised to establish drainage, 
and a small amount of clear “watery” fluid was expressed. Because of the absence of 
purulent exudate, the dentist recognized that this was not an infection and referred the 
patient to an oral surgeon for diagnosis and treatment. A radiograph of the area demon- 


strated an osteolytic lesion in the bone. A biopsy specimen of the gingiva and the under- 
lying tissue was taken. The pathologist’s report indicated carcinoma. The patient was 
then referred to the Veterans Administration Hospital for treatment. 

Examination—The patient was admitted on Feb. 24, 1959. He was lean but well 
developed and was in no acute distress. His past medical and surgical history was non 
contributory. For the past eighteen years the patient had been employed in a foundry 


Fig. 1.—Intraoral photograph of metastatic lesion in lower right molar area. Cavitation was 


approximately 2.5 by 1.5 by 1.5 em. 


as a furnace repairman. His present weight was 145 pounds, but he had lost ap- 
proximately 10 pounds over the previous four weeks. The blood pressure was 110/80 
mm. Hg; the pulse rate was 80 per minute, and the respiration rate was 20 per minute. 
The patient had a dry, nonproductive cough which he attributed to smoking about two 
packs of cigarettes a day. His appetite was good, but the “sore place” in his mouth had 
interrupted his usual eating habits. He complained of “arthritis” in his hips and knee 
joints, which caused some impairment to his agility. 

On external examination of the head and the neck, the only significant finding was 
a hard, slightly tender, movable mass at the posterior border of the left submaxillary 
gland. The patient was not aware of this mass. Intraoral examination of the patient’s 
edentulous mouth revealed a soft tissue-osseous defect in the lower right molar region 
(Fig. 1). The mucosal edges were “rolled” into the defect. A bright red, fragile granula- 
tion tissue covered the osseous surfaces. There was no apparent exudate or discharge 
filling the cavity. 

Physical findings of the systemic examination were negative. The lungs were clear 
to percussion and to auscultation, and there was equal bilateral chest expansion. The heart 
sounds were normal. 

Laboratory Data.—Urinalysis revealed a specific gravity of 1.005. The hemoglobin 
was 13.9 grams per 100 c.c. There was a white blood cell count of 13,600 per cubic 
millimeter, with 60 per cent neutrophils, 4 per cent stab cells, 33 per cent lymphocytes, 
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ind 4 per cent eosinophils. The fasting blood sugar was 82 mg. per 100 e.c., and the urea 
itrogen was 10 mg. per 100 c.c. Serologic findings were negative (Kolmer). The bleeding 
nd clotting times were normal. 

Roentgenographic Examinations.—Pertinent findings in the chest survey included 
in irregular soft tissue density in the superior aspect of the left hilus and a marked 
hickening of the minor fissure and increased density in the right hilus. There was no 
of parenchymal infiltration. The diaphragm, remaining pleura, and osseous 


vidence 
Roentgenograms of the pelvis showed minimal 


tructures presented no abnormality. 
egenerative arthritic changes of both hips. Small punctate calcific densities were seen 
the region of the prostate gland. Films of the mandible showed an osseous defect of 
e right body in the third molar region (Figs. 2 and 3). 

Detailed roentgenographic studies of the chest were made on the eleventh hospital 


lav. A round density, measuring approximately 5 em. in diameter, adjacent to the 


perior pole of the left hilus (Fig. 4) was diagnosed as bronchogenic carcinoma of the 


eft lung. 


Radiograph of mandible demonstrating osteolytic lesion in right mandible. Extent of 
osteolytic action is outlined by arrows. 


Radiograph of right’*body of mandible demonstrating osteolytic lesion in molar area. 
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-Radiograph of chest. Primary tumor is seen as an opaque mass in hilar region of 
left middle lobe Arrows outline the lesion. 


Tissue Biopsy.—On the second hospital day, a biopsy of the intraoral lesion was 
made, Tissue was taken from the anterior aspect of the defect. The histopathologic report 
was of a well-differentiated mucinous adenocarcinoma in fragments of stratified squamous 
epithelium and fibrous tissue (Fig. 5). Mucin stain examination was positive. 

The oral lesion was packed with gauze strips impregnated with Balsam of Peru. 

Course.—The patient was presented before the tumor board, and, with the evidence 
indicating advanced metastatic lung cancer, symptomatic treatment was recommended. 
The patient was given instructions in home care of the intraoral wound and was released 
on March 6, 1959, for follow-up visits as an outpatient. 

Early in the morning of April 22, 1959, the patient had a sudden onset of violent 
coughing and expectorated an estimated one pint of bright red blood. He was admitted 
to the hospital for observation. On physical examination, the patient weighed 128 pounds. 
His blood pressure was 110/68 mm. Hg; the pulse rate was 116 per minute, and the 
respiration rate was 38 per minute. Several firm, tender nodules were found projecting 
from the ribs of the left chest wall. There was an ulcerating nodule near the left 
posterior axillary line. A firm nodule was found in the skin below the navel. The liver 
was palpable 3 cm. below the costal margin. 

Following admission, the patient vomited 250 to 300 ¢.c. of bloody fluid, In the 
early evening, he coughed up an estimated 300 ¢.c. of bright blood. The hemoglobin taken 
at that time was 12.1 grams. The patient continued to have frequent coughing episodes 
with expectoration of blood. Near noon of the third hospital day, he had a severe 
coughing episode and lost approximately 500 ¢.c. of blood, after which he ceased breath- 
ing and was pronounced dead. Permission for an autopsy was not granted. 


DISCUSSION 


Bone has been described as a universal target for almost every cancer 
of the body. Various studies of autopsy series appearing in the litera- 
* jndieate that primary bronchogenic carcinoma is 


ture? 4: 1% 11, 13, 16, 19, 22, 24, 2 
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Fig. 5,—Photomicrograph of tissue from intraoral biopsy. Intact stratified squamous 
epithelium has been invaded by nest of mucus-secreting adenocarcinoma cells. (Hematoxylin 
and eosin stain. Magnification, x100, reduced 4.) 


responsible for a high incidence of skeletal metastasis (Table I). There is 
some diserepaney about the most frequent site for systemic distribution of 
metastases from primary carcinoma of the lung. One author® lists metastases 
as being found most frequently in the regional lymph nodes, followed by 
metastases to bones, to the adrenal glands, to the liver, and, in decreasing 
frequeney, to all other sites. Another investigator** found metastases more 


TABLE I. BRONCHOGENIC CARCINOMA WITH METASTATIC BONE LESIONS 





Grove and Kramer1° 8 (38.0% ) 
\rkin and Wagner4 : 74 21 (28.0% ) 
Mattick and Burke!9 32 24 (38.0% ) 
Stein and Joslin27 15 (15.0%) 
Koletsky13 19 (19.0% ) 


AUTHOR AUTOPSIES BONE LESIONS FOUND 


Ochsner and 

DeBakey24 2,576 515 (20.4%) 
Hollingsworth11 9 21.9%) 
\brams et al.1 52 (32.5%) 
Moore and Cole22 181 (42.0%) 
Leschke16 2 28: 162 (50.0% ) 
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TABLE IT. PriMARY NEOPLASMS WITH METASTASES TO BONE 


VETERANS | MILCH AND MATHIS AND 


HOSPITAL ABRAMS ET AL.! CHANGUS?21 KORNRUMPF'!8 
PRIMARY bei ‘ sti eee pete 
TUMOR (1,697 CASES) | (1,000 CASES) (241 CASES) (100 CASES) 
MOR ; Bi ees sb Wi ees aerecat srs ——_— > 

SITE CASES | BONE | CASES | BONE | CASES | BONE | CASES | BONE 


99 
12 


o 


3sreast 5 + 167 122 
Lung 363 133 160 5 
Stomach 117 16 119 le 
Rectosigmoid 105 14 87 1] 
Kidney 51 14 34 8 
Prostate 230 51 
Thyroid 


jor waonore 


9 
2 
> 


_ 


frequently to the contralateral lung, to the adrenal glands, to the liver, and 
to the bones, respectively. 

The relative frequency of bronchogenic carcinoma metastases to bone, 
as compared to the incidence of other specific primary cancers and their asso- 
ciated metastases to bone, is recorded in Table II. The Laboratory Service** 
reports that 3,782 autopsies were performed over an eleven-year period, from 
a predominantly male census at the Veterans Administration Hospital. These 
autopsies demonstrated neoplastic disease in 1,697 cases. Bronchogenic carcinoma 
was found most frequently, with the incidence of metastatic bone lesions exceed- 
ing that of all other neoplasms. The frequency of metastatic carcinoma found in 
1,000 autopsy studies from a predominately Jewish population was reported by 
Abrams and associates.' An essentially equal number of cases of cancer of 
the breast and eaneer of the lung were found. The greatest incidence of 
metastatic bone lesions was discovered in the cases of carcinoma of the breast. 
Bronchogenie earcinoma with metastatic bone lesions were reported next 
in frequency. Mileh and Changus*! studied the morphologic features of meta- 
static cancers in bone from 241 cases. The incidence of bone metastases from 
earcinoma of the breast exceeded that of the next most frequent metastatic 
bone lesions from bronchogenic carcinoma. Mathis and Kornrumpf?* reviewed 
100 reported cases of metastatic carcinoma of the jaws. Twenty-two eases 
with metastatic lesions from the breast were listed. Bone metastases from 
lung eanecer followed in order of frequency. 

Dissemination of metastatic lesions is most frequently found to the verte- 
brae, ribs, pelvis, skull, and femur. In the 363 cases of bronchogenic ear- 
cinoma examined at necropsy at the Veterans Administration Hospital, 135 
cases were found to have metastatic bone lesions. Of these, the vertebrae 
were involved in ninety-nine cases; the ribs in forty; the pelvis in eight; the 
skull in six; the femur in four; and other sites in sixteen. No metastatic 
lesions were found in the jaws. 

Bronchogeni¢ carcinoma metastases to the jaws are rare. Authors who 
have presented cases® ® * % 1 7°. 253° of metastatic lesions in the jaws from 
primary bronchogenie cancer are listed in Table ILI. 

In the 100 cases of metastatic disease to the jaws and facial regions 
reviewed by Mathis and Kornrumpf, the primary neoplasms stemmed from 
eleven different sources. There were twelve cases of lung cancer with metas- 





Volume 4 METASTASIS OF BRONCHOGENIC CARCINOMA 
Number 12 


TABLE III. BRONCHOGENIC CARCINOMA WITH METASTASES TO JAWS 








PATIENT 


AUTHOR DATE - AGE | RACE | SEX LOCATION OF LESION 








Dudits? 1935 58 Ww F 
Dudits7 1935 26 Ww F 
Gottlieb9 1937 M 
Stern and Shepard29 1941 
Salmon and Darlington26 1944 
Waldron3° 1952 
Kwapis and Knebel!4 1952 
Castigliano and Romingeré 1954 
Sterling et al.2§ 1954 
Aisenberg and Inman2 1956 


Aisenberg and Inman2 1956 





tases to the jaws; metastases were to the left mandible in four eases, to the 
right mandible in five cases, to both sides of the mandible in one case, and 
to the maxilla in two eases. Mathis and Kornrumpf stated that in ten of the 
twelve patients the oral lesions were discovered prior to diagnosis or recog- 
nition of the primary bronchogenie cancer. 

With the exception of one of the cases shown in Table II, all were initially 
seen because of oral complaints, the investigation of which ultimately led to 
a diagnosis of primary bronchogenic carcinoma with metastases. 

Roentgenographic examination reveals that metastatie bone lesions from 
bronchogenic carcinoma are predominantly of an osteolytie type, character- 
ized by relative radiolucency. In describing the histologic response of bone 
to tumor invasion, Milech and Changus reported the structural characteristics 
of the host bone in 241 patients. In twenty cases there were bone metastases 
from lung caneer. The bone lesions in seven cases were deseribed as showing 
little or no evidence of either osteoblastic activity or of new bone matrix 
formation; six were characterized predominantly by bone destruction but 
with evidence of a limited amount of bone production; two lesions had bone 
destruction and bone production of similar magnitude; four showed a ¢o- 
existent bone lysis and bone production, but with bone production of greater 
magnitude; and in one case with some bone destruction bone production 
predominated. The latter ease would be comparable to the disseminated round 
osteoblastic bone lesions frequently seen in the metastases from breast and 
prostate cancers. 

In a review of 1,600 eases of bronchogenic carcinoma, MeBurney and 
colleagues”? reported that the majority of those cases which were asympto- 
matie at the time of diagnosis were found on histologic examination to be 
adenocarcinoma, with the undifferentiated large cell type following in fre- 
queney. On the basis of microscopic classification of the cell types found in 


- 
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TABLE LV. DIFFERENTIATION OF LL TYPES IN LUNG CANCER AND IN METASTATIC BONE 
LESIONS 








MICROSCOPIC CELL TYPES 





BONE 
LESIONS 
AUTHOR | CASES | FOUND 


Morningstar23* 363 133 





ADENOCARCINOMA 
MISCELLANEOUS 


SQUAMOUS 











ie 2) 
e 


_— 
2 @ | UNDIFFERENTIATED 


Moore and Cole22 401 181 
Kirklin et al.12 767 

Hollingsworth" 343 41 
Arkin and Wagner4 135 21 
Koletsky13 100 19 


*Unpublished data. 
7Reported as “large” cells. 


oo 
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oo 
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carcinoma of the lung, the prevalence of squamous-cell cancer is recognized 
while adenocarcinoma constitutes a much lower percentage of the primary 
bronchogenic cancers. In the histologic identification of the cell types found 
in metastatic bone lesions, the adenocarcinoma exceeds the squamous-cell 
cancer (Table IV). Of the cell types identified in the reported metastatic lesions 
in the jaws, as presented in Table ITI, one was squamous and four were adeno- 


carcinoma. 

There appears to be general agreement concerning the mode of dissemi- 
nation of metastases from bronchogenic carcinoma. Aside from the direet in- 
vasion of adjacent tissues, the cancer is most frequently spread by blood- 
borne metastases. In one study,” fifteen cases of lung cancer with metastases 
were examined by perfusion and histologic techniques to determine specifi- 
eally the frequeney with which vascular invasion had occurred. Fourteen of 
the cases were found to have direct vascular invasion. Of twelve cases ex- 
amined for tumor cells in the lymphatie drainage system, only three were 
found to have metastatic emboli. 


SUMMARY 


A rare instance of metastasis to the mandible from a primary broncho- 
genic carcinoma has been described. As a forerunner to the fatal course of 
the disease, symptoms mimicking a ‘‘gumboil’’ caused an investigation se- 
quenee which led to a diagnosis of lung cancer. The neoplastic cells invading 
mandibular bone were identified as mucus-secreting cells of an adenocar- 
cinoma. Roentgenograms revealed the existence of an asymptomatic primary 
lung tumor. 

The frequency of metastatic bone invasion in bronchogenic carcinoma was 
reported and compared with bone metastases of other primary carcinomas. 
Radiographic features of the metastatic bone lesions, as well as the identifi- 
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eation of cell types and their frequency in primary lung cancer and in 
metastases to bone, were discussed. 

With the rising incidence of lung cancer, metastatic invasion from 
bronchogenic carcinoma must be considered in the differential diagnosis of 
all osteolytic lesions found in the jaws. 
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ANNOUNCEMENTS 


American Academy of Oral Pathology 


The 1962 meeting of the American Academy of Oral Pathology will be held in Indian 
apolis, Indiana, April 5 to 7, 1962. 

Applications for elevation to fellowship must be submitted by Jan. 1, 1962, and those 
for membership must be submitted by Feb. 1, 1962. 

Requests for registration at the annual slide seminar must be made by January 15 
for fellows, February 15 for members and March 15 for guests. Only sixty places may be 
reserved. 

Applications and inquiries should be directed to Dr. Robert J. Gorlin, Professor and 
Chairman, Division of Oral Pathology, School of Dentistry, University of Minnesota, Minne- 


apolis 14, Minnesota. 


First District Dental Society 
The following courses are offered: 
Hospital Operating Room Technique for the General Practitioner. Dee. 13, 
1961. Bernard M. Cohen and Lester Bridenbach. $40.00. 
Practical Radiodonties. Jan. 24, 1962. Joseph J. Martini. $30.00, 
Practical Uses of Electronic Electrosurgery in Dentistry. Jan. 26 and 27, 1962. 
Maurice J. Oringer. $60.00. 
Tested Technies for Establishing Practice Growth. Jan. 31 and Feb. 1, 1962. 
Abraham Berliner, $90.00. 
Oral Dynamics. Feb. 8 to 10, 1962. J.T. McSweeney. $75.00. 
Further information and registration applications may be obtained by writing to 
the First District Postgraduate Education Program, Hotel Statler-Hilton, 19th Floor, 
Seventh Ave. at West 33rd St., New York 1, New York. 


University of Alabama 
The following postgraduate courses will be offered by the College of Dentistry: 
General Anesthesia. Feb. 3 to 5, 1962. James D. Jones and Charles A. Me- 
Callum. (Limited to diplomates of the American Board of Oral Surgery 
or members of the American Society of Oral Surgeons or the Southeast- 
ern Society of Oral Surgeons.) 
Functional Esthetic Restorative Procedures, Feb. 10 to 12, 1962. Charles L. 
Pincus. 
Removable Orthodontic Appliance Construction. Feb. 24 to 26, 1962. Samuel 
D. Gore. 
Further information may be obtained from the Director, Refresher Course Program, 
University of Alabama School of Dentistry, 1919 Seventh Ave. South, Birmingham, 
Alabama. 
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Boston University 


The Department of Stomatology, Division of Graduate Studies, announces the fol- 


owing courses: 
Periodontal Pathology. Jan. 22 to 26, 1962. Henry M. Goldman and Jack 
Bloom. 

Periodontal Therapy. March 19 to 23, 1962. Drs, Henry M. Goldman, Bernard 
S. Chaikin, Jack Bloom, Gerald M. Kramer, William Pendergast, and 
associates, 

The Use of Ultrasonics in Periodontal Therapy. March 24, 1962. Henry M. 


Goldman. 

Advanced Course in Periodontal Therapy. March 26 to 30, 1962. Henry M. 
Goldman, Bernard S. Chaikin, Gerald M. Kramer, William Pendergast, 
and associates. 

Apicoectomy—Surgical Endodontic Procedures. 
Schilder. 

Treatment Planning Clinice—Restoration of Missing Teeth. 
Staff, Department of Stomatology. 

Applied Anatomy of the Temporomandibular Joint. 


April 2 to 6, 1962. Herbert 
April 6 and 7, 1962. 


April 13 and 14, 1962. 


Harry Sicher, Chicago, Illinois. 

Surgical Procedures in Periodontal Therapy. April 30 to May 4, 1962. Lewis 
Fox and associates, 

Minor Tooth Movement. 
York City. 

Full Mouth Reconstruction. May 14 to 18, 1962. Leo Talkov, David J. 
Baraban (restorative phase), Henry M. Goldman, Bernard 8, Chaikin, 
Gerald M. Kramer, J. David Kohn (periodontal phase). 

Further information about specific postgraduate courses and application blanks may 

Director, Postgraduate Courses, Department of Stomatology, Boston 


May 11 and 12, 1962. Leonard Hirchfeld, New 


be obtained from 
University School of Medicine, 80 East Concord St., Boston 18, Massachusetts. 


University of Illinois 


The following postgraduate courses are offered: 

General Anesthesia and Premedication. Dee. 11 to 15, 
ner and staff. $100.00. 

Periodontics. Jan. 10, 17, 24, and 31, 1962. Charles G, Maurice and staff. 


1961. Elaine Stueb- 


$100.00. 
Current Histophysiology for the General Practitioner. Feb. 15 and 16, 1962. 


$50.00. 

Evaluation and Review of Medical Problems in Dentistry. Feb. 17, 1962. 
Elaine Stuebner and staff. $25.00. 

Radiographic Evaluation of Bone in Oral Diagnosis. Feb. 17, 
Yale and staff. $25.00. 

Advanced Operative Technic. March 19 to 23, 1962. 

Endodontics. May 2 and 9, 1962. Robert Kesel and staff. $50.00. 

For further information, write Division of Postgraduate Education, University of 


1962. Seymour 


Illinois College of Dentistry, 808 8, Wood St., Chicago 12, Illinois. 


University of Kentucky 
The College of Dentistry announces the following courses: 
Practice Administration. Feb. 5 and 6, 1962. Cecil H. Bliss. 
Endodontics. May 10 and 11, 1962, John I. Ingle. 
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Further information may be obtained from Stephen F. Dachi, Director of Post- 
graduate Education, College of Dentistry, University of Kentucky, Lexington, Kentucky. 


University of Pennsylvania 


Applications are being accepted for two clinical fellowships in oral pathology, sup- 
ported by the American Cancer Society, for a period of one year beginning July 1, 1962. 
A stipend of $3,600.00 (tax free) accompanies each fellowship. Each candidate should 
submit a curriculum vitae and letters of reference to Dr. Lionel Gold, School of Dentis- 
try, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


Replantation Registry at University of Pennsylvania 


The University of Pennsylvania has announced the establishment of a registry for 
replantation cases. The purpose of the Registry is to keep accurate records of teeth 
that have been avulsed and replanted. 

Dentists desiring to register their cases with the Replantation Registry should 
send for a folder, the cost of which is $1.00, This consists of an x-ray film mount, a 
questionnaire providing information on the procedure which was used in replanting the 


tooth, and an instruction sheet for replanting teeth. 
All communications should be addressed to Replantation Registry, Endodontic De- 


partment, School of Dentistry, University of Pennsylvania, Philadelphia 4, Pennsylvania. 


Temple University School of Dentistry 


Applications are being accepted for the position of Research Fellow and Clinical 
Instructor in the Department of Endodonties, 

Remuneration is $5,200.00 a year. The applicant must be available for Aug. 1, 1962. 

Complete information as to training, interest, and clinical experience should be 
sent to Dr. Leonard Parris, Temple University School of Dentistry, Broad St., above 
Allegheny Ave., Philadelphia 40, Pennsylvania. 


University of Washington 


A position for an assistant professor is now available in the Department of Oral 
Pathology, University of Washington. Applicants should send a curriculum vitae and 
bibliography of published papers to Leo M. Sreebny, D.D.S., M.S., Ph.D., Professor and 
Executive Officer, Department of Oral Pathology, School of Dentistry, University of 
Washington, Seattle 5, Washington. 


West Virginia University Medical Center 


The West Virginia School of Dentistry will present the following program: 

Complete Denture Prosthesis. Feb. 12 and 13, 1962. J. B. Davis and J. C. 
Eselman. $50.00. 

Practical Oral Surgery for the General Practitioner. April 2 to 4, 1962. J. L. 
Campbell and T. W. Jones. $90.00. 

Concepts of Present-Day Periodontal Therapy. April 9 to 11, 1962. C. M. 
Fraleigh. $75.00. 

Orthodonties for the General Practitioner. May 28 to 30, 1962. V. Sassouni 
and Dean Forrest. $90.00. 
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Pedodonties for the General Practitioner. May 7 and 8, 1962, S. A. Poleway 
and R. McDonald. $50.00. 
Today’s Concepts of Root Canal Therapy. June 25 and 26, 1962. W. R. Bid- 
dington. $50.00. 
For further information, please write to the Division of Postgraduate Studies, West 
Virginia University, Dental School, Morgantown, West Virginia. 


Jewish Chronic Disease Hospital 


Applications are being accepted for a one-year residency in anesthesiology for 
graduate dentists, beginning July 1, 1962. Full maintenance and a stipend of $200.00 
per month are provided, Minimum requirements for acceptance include one year of 
lental internship in an approved hospital or its equivalent. 

Requests should be addressed to the Director of Dentistry, Jewish Chronic Disease 
Hospital, 86 East 49th St., Brooklyn 3, New York. 


Morrisania City Hospital 


An A.D.A.—aceredited surgical internship will be available at Morrisania City 
Hospital, Bronx, New York, beginning in July, 1962. 
For information, write Hospital Medical Superintendent. 





REVIEWS OF THE LITERATURE 


BOOK REVIEWS 


Pharmacology and Oral Therapeutics. Edward C. Dobbs, B.S., D.D.S., Professor of Phar- 
macology and Therapeutics, Baltimore College of Dental Surgery. St. Louis, 1961, 
The C. V. Mosby Company. Price, $10.00. 


The first edition of Pharmacology and Oral Therapeutics has long since been established 
as a classic reference work for students and practitioners. 

Progress in pharmacology has been dynamic, and new therapeutic categories have been 
established, warranting the introduction of this twelfth edition. The rearrangement of 
chapters permits a more orderly presentation of materials for teaching the dental student 
and the dental hygienist. The twenty-two chapters and 578 pages dealing with drugs should 
prove of great value to those taking State Board examinations. 

The printing of this text is neat and the quality of the paper is excellent, as is the 
rest of the presentation. The book is highly recommended to the dental profession. 

Thomas J. Cook. 


The Physiological Regulation of Salivary Secretion in Man. Alexander C. Kerr, Associate 
in Physiology at the Forsyth Dental Infirmary, Harvard University. New York, 


1961, Pergamon Press. Price, $6.50. 


This is a study of the responses of human salivary glands to reflex stimulation. New 
methods are described for the collection of parotid and submaxillary secretions. The effects 
of chewing and gustatory stimulation on salivary secretion are presented. 

There are eight chapters, arranged in orderly fashion, making this text an excellent 


reference. 


Thomas J. Cook. 
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cedures, evaluation of carboxy- 
methyl cellulose as, 1009 

Commissural lip pits, 202 

Compazine therapy, extrapyramidal syndrome 
due to, 1142 

Condylar growth center, question of respon- 
siveness to orthodontic therapy, 
347 

Condyle, mandibular, skeletal changes fol- 
lowing fracture dislocation of, in 
adult rhesus monkey, 1490 

Condylectomy; mandibular prognathism, 3 
(Supp. ) 

Conversion of dental chair to operating table, 
1014 

Corticosteroid(s) and antihistamines in oral 
surgery, 1034 

new (triamcinolone acetonide), clinical lab- 
oratory studies, 938 
effect of massive dosage on hard 
and soft tissues of oral cavity in 
normal monkey, 556 
effect of massive dosage on hard and 
soft tissues of oral cavity in nor- 
mal rat, 547 

Cosmetic repair for retrusion of 
1410 (Abst.) 

Costen’s syndrome; methocarbamol in treat- 
ment of temporomandibular joint 
syndrome, 296 

Cross-bite; oblique osteotomy of mandibular 
ramus, 27 (Supp.) 

Curettage, ultrasonic versus hand-instrument, 
histologic assay of healing fol- 
lowing, 925 

Cutaneous innervation; advances in biology 
of skin, 894 (B. rev.) 

Cylindromatous adenocarcinoma; intraoral 
minor salivary gland tumors, 1206 


mandible, 


Cyst(s), branchial cleft, 363 
of gingiva (mucocele), 243 
of jaw, aberrant submaxillary gland tissue 
presenting as, 313 
and periodontal pockets, bone homografts 
in surgical treatment of, 126 (B. 
rev.) 
naso-alveolar, 148, 769 
parathyroid, 8 
periodontal, 1104 
sublingual, 1155 
thyroglossal duct, 1399 
and tumors of mandible, 1410 ( Abst.) 
Cystadenoma, papillary; intraoral minor sali- 
vary gland tumors, 1203 
Cytology, exfoliative, and histology of oral 
mucous membranes in iron de- 
ficiency, 965 
of oral carcinomas, fluorescence micros- 
copy in, 1269 


SUBJECT 





INDEX 


D 


Decay, dental, postmortem, 1351 
Deformities, facial, and extreme malocelusion 
1-46 (Supp.) 

Dental anatomy, applied, 1408 (B. rev.) 
chair, conversion to operating table, 1014 
decay, postmortem, 1351 
health education, 126 (B. rev.) 

pregnancy and, 896 (Abst.) 
manifestations of Mongolism, 664 
origin of unilateral headaches, 
( Abst. ) 
patients, ambulatory, halothane anesthesia 
for, 1444 
practice, local anesthesia and pain contro! 
in, 1408 (B. rev.) 
profession, responsibility in reducing ex 
posure to ionizing radiation, 304 
pulp, dynamics of inflammation as applied 
to, 997 
human, effect of various procedures on, 
210 
of dogs and monkeys, histologic changes 
following application of pressure, 
drugs, and microorganisms on pre- 
pared cavities, 327, 856 
radiology, current status of undergraduate 
curriculum in, 300 
research opportunities in teaching, 677 
roentgenography, degree of hazard, 40 
Dental Guidance Council for Cerebral Palsy, 
1144 

Dentifrice, strontium chloride, for control of 

hypersensitive teeth, preliminary 

study of effects, 1046 

papilla, calcifications that may 

cause anomalies of roots of teeth, 

683 

Dentine, enamel, and aluminum, roentgeno 

graphic contrast of, 1456 

Dentistry for pre-school child, 639 (B. rev.) 
professional opinions in, 1282 (B. rev.) 
role of salivary depressants, 419 
stereoscopic roentgenography in, 430 
teaching of undergraduate radiology in, 

long-range objectives, 426 

Dermatologic lesions in mouth, histopathology 

and histochemistry, 1069 

differential oral, handbook, 639 

(B. rev.) 

Diagnostic findings, concealed, 807 

geno-Oddities ) 

Diet in oral surgery, 539 

Dressings, root canal, 603 

Drugs used in sterilization of root canal, re 

action of hamster tissue, 730 

Dyskeratosis, intraepithelial, hereditary be 

nign, 640 (Abst.) 

Dysplasia, familial white folded, of mucous 

membranes, 1436 


1409 


Dentinal 


Diagnosis, 


(Roent 


E 


bone formation, sublingual lipoma 
with, 625 

Einstein, Albert, College of Medicine, Yeshiva 

University, 122, 250, 381, 508, 636, 

765, 1022, 1278, 1405 


Ectopic 
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Enamel, dentine, and aluminum, roentgeno- 
graphic contrast of, 1456 
permeability, amplifier-graphic recording 
method for measuring, 611 
Endodontic practice, still more aids to, 467 
technique, standardized, utilizing newly de- 
signed instruments and filling ma- 
terials, 83 
therapy, conservative, periapical repair by 
dense fibrous connective tissue fol- 
lowing, 239 
incidence and duration of pain follow- 
ing, 74 
treatment of upper first 
philiae, 472 
Endodontics, 128 (B. rev.) ; 
467, 603, 730, 856, 
1367, 1485 
importanee of root canal and oral micro- 
biota in, application of newer 
methods to study, 1109 
roentgenographic investigation, 
1331 
Epidermolysis bullosa, 1170, 1315 
Epithelial carcinogenesis in absence of ac- 
cessory structures, 1478 
Epulis, fibrosarcomatous, 1091 
Erlanger, Baroness, Hospital, oral 
residency, 1022 
Eruption rate of mandibular incisor in 10- 
day-old Wistar albino rat, effects 
of inferior alveolar nerve sever- 
ance on, 1227 
Erythema multiforme exudativum; treatment 
of ulcerative lesions of oral cavity 
with gamma globulin, 882 
Ethies and announcement of specialty prac- 
tice, 1153 (Editorial) 
European Stomatologic Association for Im- 
plant Dentures, 764 
Exfoliative eytology and histology of oral 
mucous membranes in iron de- 
ficiency, 965 
of oral eareinomas, fluorescence micros- 
copy in, 1269 
Exodontia, 20, 280, 782, 916, 1165 
Extraction(s), full-mouth, in hemophiliae pa- 
tient, 782 
involving maxillary antrum, frac- 
tures of maxillary tuberosity dur- 
ing, 246 
Extrapyramidal syndrome due to Compazine 
therapy, 1142 
Eye chamber, anterior, transference of osteo- 
genic tissue to, by means of poly- 
vinyl plastic sponge grafts, 868 


molar in hemo- 


74, 210, 327, 
997, 1109, 


Enostosis, 


surgery 


tooth, 


F 


Facial deformities and extreme malocelusion, 
1-46 (Supp.) 
fractures, multiple, 129 
paralysis, bilateral, traumatic, 234 
Fairleigh Dickinson University, 1405 
Familial white folded dysplasia of mucous 
membranes, 1436 
Jental Services, section of, 
1004, 1138, 1264, 1383, 1501 


Federal 877, 
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Fibromatosis, gingival, hereditary, 828 
Fibrosarcomatous epulis, 1091 
Fibrous connective tissue, dense, periapical 
repair by, following conservative 
endodontic therapy, 239 
dysplasia, infantile cortical hyperostosis or, 
1085 
sarcoma complicating, 837 
unorthodox intraosseous lesion of 
dible, 906 
Filling materials, endodontic; standardized 
endodontic technique utilizing 
newly designed instruments and 
filling materials, 83 
Film holder, universal U and L bite-block, 
954 
First District Dental Society, 
1404, 1510 
Fistula, oral, 1367 
Fluorescence microscopy in exfoliative cy- 
tology of oral carcinomas, 1269 
Fracture dislocation of mandibular condyle 
in adult rhesus monkey, skeletal 
changes following, 1490 
of zygoma and zygomatic arch, 1152 
(Abst. ) 
mandibular; direct subperiosteal transcir- 
eumferential wiring, 641 
interosseous wiring, 1151 (Abst.) 
maxillary, skeletal traction for, 648 
tuberosity during tooth extraction in- 
volving maxillary antrum, 246 
multiple, of face, 129 
zygomaticomaxillary complex, reduction by 
antral balloon technique, 753 


man- 


1021, 1277, 


G 


Gamma globulin, treatment of ulcerative le- 
sions of oral cavity with, 882 

yeorgetown University, 123 

German Index of Dental Literature, 764 

German Society for Maxillofacial Surgery, 
764 


Giant-cell tumor(s), 1025 
of mandible and maxilla, 809 
Gingivae and lips, allergic hypesthesia of, 662 
Gingival cyst (mucocele), 243 
fibromatosis, hereditary, 828 
hemangioma associated with Sturge-Weber 
syndrome, 1383 
inflammatory conditions, therapeutic effect 
of water-soluble bioflavonoids, 847 
tissues, interdental, morphology of, 287 
Gingivectomy pack, tissue reactions to new, 
1305 
Gingivitis, necrotic ulcerative, 1391 
Grafts, polyvinyl plastic sponge, transference 
of osteogenic tissue to anterior eye 
chamber by means of, 868 
Granular-cell myoblastoma of oral cavity, 454 
Granuloma, tuberculous, of oral mucosa and 
cervical lymph nodes, 406 
Gumma of palate with negative standard 
tests for syphilis, 788 
Gunshot wound; bullet in tongue, 1394 
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Gutta-percha, pulp reactions to cavity prep- 
arations and; effect of various 
procedures on human dental pulp, 
210 


H 


Halothane anesthesia for ambulatory dental 
patients, 1444 
Hand-instrument curettage versus ultrasonic 
curettage, histologic assay of heal- 
ing following, 925 
Headaches, unilateral, of dental origin, 1409 
( Abst. ) 
Healing following ultrasonic curettage versus 
hand-instrument curettage, histo- 
logic assay, 925 
Hemangioma, gingival, associated with 
Sturge-Weber syndrome, 1383 
Hemangiopericytoma, benign intraoral, 1018 
Hemophiliac, endodontic treatment of upper 
first molar in, 472 
patient, full-mouth extractions in, 782 
Hemorrhagic telangiectasia, hereditary, oral 
manifestations, 550 
Hereditary benign intraepithelial dyskerato- 
sis, 640 (Abst.) 
gingival fibromatosis, 828 
hemorrhagic telangiectasia, oral manifes- 
tations, 550 
Herpes simplex, severe, new therapy, 559 
zoster of mandibular nerve, 414 
Herpetic stomatitis; treatment of ulcerative 
lesions of oral cavity with gamma 
globulin, 882 
ulcers in mouth, use of trypsin in treat- 
ment, 942 
Hospital Dental Chiefs form National <As- 
sociation, 1144 
Hospital for Joint Diseases 
City), 506, 635, 1404 
Hydrogen peroxide, 30 per cent, mitotie ac- 
tivity of human oral epithelium 
exposed to, 474 
Hypesthesia, allergic, of lips and 
662 
Hyperostosis, infantile cortical, 25 
or fibrous dysplasia, 1085 
Hyperparathyroidism, primary, 1409 ( Abst.) 
Hypertrophy, masseteric, histopathology, 639 
( Abst. ) 


(New York 


gingivae, 


Immunologic thrombocytopenic purpura, 929 
Impacted teeth; survey of 3,874 routine full- 
mouth radiographs, 1165 
Implant materials, osseous, effects on regen- 
eration of alveolar cortex, 369 

Implantation, cultured calf bone, in dogs, re- 
sponse of experimentally injured 
alveolar bone, 1256 

Incision and drainage: new modified surgical 
technique, 651 

Incisive foramen, roentgenopaque mass in, 
1067 (Roentgeno-Oddities) 
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Incisor(s), mandibular, in 10-day-old Wistar 
albino rat, effects of inferior al- 
veolar nerve severance on eruption 
rate of, 1227 

severely traumatized, Class 1 malocclusion 
with, 20 
upper central, replantation in pretrauma- 
tized area, 270 
Infantile cortical hyperostosis, 25 
or fibrous dysplasia, 1085 

Inferior alveolar nerve, avulsion; surgical 
treatment of trigeminal neuralgia 
of third division, 1300 

severance, effects on eruption rate of 
mandibular incisor in 10-day-old 
Wistar albino rat, 1227 

Inflammation, apical; root canal dressings, 

605 
dynamics as applied to dental pulp, 997 

Instruments, endodontic; standardized endo- 
dontic technique utilizing newly 
designed instruments and _ filling 
materials, 83 

Interdental gingival tissues, morphology, 287 

International Association for Dental Re- 
search, 122, 251 

International conference on oral surgery, 1021 

Intraepithelial dyskeratosis, hereditary _ be- 
nign, 640 (Abst.) 

Intraoral cancer, conference on, 1151 ( Abst.) 

statistical review, 1151 (Abst.) 
hemangiopericytoma, benign, 1018 
minor salivary gland tumors, 1194 

Intraosseous lesion, unorthodox, of mandible, 
906 

Iodine, povidone, bactericidal properties and 
effectiveness as oral antiseptic, 
1377 

Ionizing radiation, responsibility of dental 
profession in reducing exposure to, 
304 

Iron deficiency, exfoliative cytology and his- 
tology of oral mucous membranes 
in, 965 

Irradiation, danger of and protection against, 
in dental roentgen diagnosis, 127 
(B. rev.) 


J 


Jaw(s), aberrant submaxillary gland tissue 
presenting as cyst of, 313 
chondrogenic tumors of, 1409 ( Abst.) 
fractures, diet for patients with; diet in 
oral surgery, 542 
metastatic tumors, 897 
and odontogenic apparatus, tumors of, 384 
(B. rev.) 
sarcomas, incidence rate in Denmark, 1943 
to 1953, 276 
Jewish Chronic Disease Hospital (Brooklyn), 
249, 1513 


K 


Keratotie process in oral lesions diagnosed 
clinically as leukoplakia, histo- 
chemical study, 442 
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L 


Labial and palatal fistulization, concomitant, 
of periapical origin, 1485 
Laminagraphic cephalometry in analysis of 
mandibular condyle morphology, 
793 
Lesion(s), carious, deep, effect of calcium 
hydroxide, 1130 
dermatologic, in mouth, histopathology and 
histochemistry, 1069 
intraosseous, unorthodox, of mandible, 906 
oral, diagnosed clinically as leukoplakia, 
histochemical study of keratotic 
process in, 442 
of lichen planus, 164 
white, of mouth, histochemical analyses, 
596 
Leukoplakia, keratotic process in oral lesions 
diagnosed clinically as, histochemi- 
cal study, 442 
oral, clinical and histopathological study, 
895 ( Abst.) 
Lichen planus, oral lesions, 164 
Lingual mandibular bone cavity, 1360 
Lip(s) and gingivae, allergic hypesthesia of, 
662 
cleft, abortive attempt at, 199 
lower, congenital sinuses of, 1415 
pits, commissural, 202 
Lipoma, benign tumor of soft oral structure, 


1004 
sublingual, with ectopic bone formation, 
625 


Local anesthesia and pain control in dental 
practice, 1408 (B. rev.) 

Loyola University School of Dentistry (Chi- 
cago), 123 

Lymphangioma of tongue, 512 (Abst.) 

Lymphomas, oral, 690 


M 


Malignaney, problem of, in certain neoplasms 
often considered benign, 254 
(Abst. ) 
Malignant melanomas, primary, of parotid 
gland, 108 
mesenchymoma of mandible, 1427 
peripheral nerve tumors of oral cavity, 56 
tumors of mandible, roentgenographiec ap- 
pearance, 1339 
Malocelusion, Class I, with severely trauma- 
tized incisors, correction of, 20 


extreme, and facial deformities, 1-46 
(Supp.) 
some dental manifestations of Mongolism, 
669 
Mandible, aberrant salivary gland defect in, 
748 


ameloblastoma of, complicated by syphilis, 
77! 

large cementoma of, 1421 

malignant mesenchymoma of, 1427 

tumors of, roentgenographic appearance, 

1339 

and maxilla, giant-cell tumors, 809 

metastasis of bronchogenic carcinoma to, 
1501 
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metastatic carcinoma of, 589 
osteogenic sarcoma of, 511 ( Abst.) 
Paget’s disease of bone with characteristic 
changes in, and selective sparing 
of maxilla, 69 
plasmacytoma of, 385 
retrusion of, cosmetic repair, 1410 ( Abst.) 
secondary neuroblastoma of, 989 
and submaxillary gland, renal-cell meta- 
static carcinoma involving, 4 
tumors and cysts of, 1410 (Abst.) 
unorthodox intraosseous lesion of, 906 
Mandibular bone cavity, lingual, 1360 
condyle, fracture dislocation, skeletal 
changes following, in adult rhesus 
monkey, 1490 
morphology, laminagraphic cephalometry 
in analysis, 793 
fractures, interosseous wiring, 1151 (Abst.) 
nerve, herpes zoster of, 414 
prognathism, 3 (Supp.) 
ramus, oblique osteotomy of, 23 (Supp.) 
Masseteric hypertrophy, histopathology, 639 
(Abst. ) 
Maxilla and mandible, giant-cell tumors, 809 
selective sparing of, in Paget’s disease of 
bone with characteristic changes 
in mandible, 69 
Maxillary ameloblastoma, 13 
fracture, skeletal traction for, 648 
sulcus extension, piriform rim fixation for, 
tuberosity, fractures of, during tooth -ex- 
traction involving maxillary an- 
trum, 246 
Maxillofacial prosthetics; 
mold, 774 
Medical College of Virginia, 1281 
Medicine (See also Oral medicine) 
concepts of, 1149 (B. rev.) 
Melanomas, malignant, primary, of parotid 
gland, 108 
Mesenchymoma, malignant, of mandible, 1427 
Metastasis of bronchogenic carcinoma to man- 
dible, 1501 
distant, of oral carcinoma, 705 
Metastatic carcinoma of mandible, 589 
tumors of jaws, 897 
Methocarbamol in treatment of temporoman- 
dibular joint syndrome, 296 
Microbial flora, elimination or reduction; root 
canal dressings, 603 
Microbiota, root canal and oral, in endodon- 
ties, application of newer methods 
to study importance of, 1109 
Microscopy, fluorescence, in exfoliative cy- 
tology of oral carcinomas, 1269 
Mid-Continent Dental Congress, 1021, 1148 
Midwest Society of Periodontology, 122 
Mikuliez’s syndrome and disease; tubercu- 
losis of salivary glands, 579 
Mitotic activity of human oral epithelium ex- 
posed to 30 per cent hydrogen 
peroxide, 474 
Mixed tumors of palate, 257 
Molar, inferior third, retained, 127 (B. rev.) 
upper first, endodontic treatment of, in 
hemophiliac, 472 


unusual radium 
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Mongolism, dental manifestations, 664 
oral aspects, 92 
Morphology of interdental gingival tissues, 
287 
mandibular condyle, laminagraphic cepha- 
lometry in analysis, 793 
Morrisania City Hospital, 1145, 1513 
Mount Sinai Hospital (New York), 124, 383, 
1145, 1277, 1405 
oral surgery internship available, 507 
residence, 636 
postgraduate courses, 636 
Mouth, dermatologic lesions in, histopathology 
and histochemistry, 1069 
herpetic ulcers in, use of trypsin in treat- 
ment, 942 
lesions of, 
596 
Mucocele (cyst of gingiva), 243 
Mucoepidermoid tumors; intraoral 
salivary gland tumors, 1210 
Mucous membranes, familial white folded dys- 
plasia of, 1436 
oral, in iron deficiency, exfoliative ecy- 
tology and histology, 965 
Myoblastoma, granular-cell, of oral cavity, 
454 
Myoepithelial adenoma; intraoral minor sali- 
vary gland tumors, 1204 
trigger mechanism in temporo- 
mandibular joint and allied dis- 
turbances, 933 


white histochemical analyses, 


minor 


Myofascial 


N 


aso-alveolar cyst, 148, 769 
ecrotie ulcerative gingivitis, 1391 
Neoplasms often considered benign, problem 
of malignancy in, 254 (Abst.) 
Nerve, inferior alveolar, avulsion; surgical 
treatment of trigeminal neuralgia 
of third division, 1300 
effects of severance on eruption rate of 
mandibular incisor in 10-day-old 
Wistar albino rat, 1227 
mandibular, herpes zoster of, 414 
Neuralgia, trigeminal, of third division, surgi- 
cal treatment, 1300 
Neurilemmoma of bone, 253 ( Abst.) 
Neuroblastoma, secondary, of mandible, 989 
Neuromas, traumatic, 317 
New York Institute of Clinical Oral Pathol- 
ogy, Inc., 636, 763, 891 
New York University College of Dentistry, 
381, 507, 510, 1279 
Noma, 1138 
Norfolk General Hospital, 383 
Northeastern Society of Periodontists, 383 


N 
N 


oO 


Oblique osteotomy of mandibular ramus, 23 
(Supp. ) 

Odontogenesis imperfecta, 1099 

Odontogenic apparatus and jaws, tumors of, 
384 (B. rev.) 

Odontoma, ameloblastic, 726 

Open-bite, oblique osteotomy of mandibular 
ramus, 24 (Supp.) 
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Operating room decorum in oral surgery, 1161 
table, conversion of dental chair to, 1014 
Oral antiseptic, bactericidal properties of 
povidone-iodine and effectiveness 
as, 1377 
aspects of Mongolism, 92 
carcinoma, distant metastasis, 705 
exfoliative cytology of, fluorescence mi- 
croscopy in, 1269 + 
cavity, burns of, 143 
granular-cell myoblastoma, 454 
malignant peripheral nerve tumors of, 56 
ulcerative lesions of, treatment with 
gamma globulin, 882 
diagnosis, differential, handbook, 639 (B. 
rev. ) 
epithelium, human, exposed to 30 per cent 
hydrogen peroxide, mitotic activ- 
ity, 474 
fistula, 1367 
lesions, atlas of ; familial white folded dys- 
plasia of mucous membranes, 1436 
diagnosed clinically as leukoplakia, histo- 
chemical study of keratotic process 
in, 442 
of lichen planus, 164 
leukoplakia, clinical and histopathological 
study, 895 (Abst.) 
lymphomas, 690 
manifestations of hereditary hemorrhagic 
telangiectasia, 550 
medicine, 25, 164, 296, 401, 547, 664, 788, 
929, 1046, 1170, 1315, 1436 
mucosa and cervical lymph nodes, tubercu- 
lous granuloma, 406 
mucous membranes in iron deficiency, ex- 
foliative cytology and _ histology, 
965 
pathology, 126 (B. rev.) 
American Academy of Oral Pathology, 
56, 809, 965, 1069, 1194 
extension of, 255 (Editorial) 
general section, 69, 199, 313, 442, 576, 
690, 828, 981, 1085, 1351, 1478 
synopsis of, 1024, 1149 (B. rev.) 
physiology, 894 (B. rev.) 
premalignaney, 515 
roentgenology, 40, 182, 300, 426, 562, 677, 
793, 947, 1057, 1178, 1331, 1456 
availability of teaching slides, 310 
postgraduate and graduate curricula in, 
current status, 562 
structure, soft, benign tumor of—lipoma, 
1004 
surgery, control of bleeding with Premarin 
intravenous, 397 
diet in, 539 
operating room decorum, 1161 
operative, 4, 129, 257, 385, 515, 641, 769, 
897, 1025, 1155, 1283, 1411 
place of corticosteroids and antihista- 
mines in, 1034 
removal of sutures following, 658 
surgical procedures, evaluation of carboxy- 
methyl cellulose as absorbable 
coagulant in, 1009 
students, postgraduate, animal surgery 
for, 1411 
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Oral—Cont’d 
and systemic changes in acute adult scurvy, 
877 
therapeutics, pharmacology and, 1514 (B. 
rev.) 
Orban, Balint, memorial seminar, 379, 510, 
638, 764 
Orthopantomography and pantomography, 947 
Orthodontic therapy, question of responsive- 
ness of condylar growth center to, 
347 
Orthodontics, practical, 253 (B. 
Osaka Dental College, 1406 
Osseous implant materials, effects on regen- 
eration of alveolar cortex, 369 
mandibular prognathism, 3 
( Supp.) 
alveolar, postextraction, effect of 
local application of trypsin on, 
280 
Osteogenic sarcoma of mandible, 511 ( Abst.) 
tissue, transference to anterior eye chamber 
by means of polyvinyl plastic 
sponge grafts, 868 
Osteopetrosis, 688 (Roentgeno-Oddities) 
Osteotomy; mandibular prognathism, 3 
(Supp. ) 
oblique, of mandibular ramus, 23 (Supp.) 


ree’d) 


Ostectomy ; 


Osteitis, 


P 


Pacemakers, electrical, role in treatment of 
unexpected eardiac arrest, 896 
( Abst.) 
Pacific Coast Oral Pathology Association, 379 
Paget’s disease of bone with characteristic 
changes in mandible and selective 
sparing of maxilla, 69 
Pain as indication for carotid body tumor 
resection, 1408 ( Abst.) 
control and local anesthesia in dental prac- 
tice, 1408 (B. rev.) 
endodontie therapy; 
dressings, 604 
following endodontic therapy, incidence and 
duration, 74 
myofascial; myofascial trigger mechanism 
in temporomandibular joint and 
allied disturbances, 933 
Palatal and labial fistulization, concomitant, 
of periapical origin, 1485 
Palate, carcinoma of, 512 (Abst.) 
gumma with negative standard 
syphilis, 788 
mixed tumors of, 257 
Panagraphy, 1178 
Pantomography and orthopantomography, 947 
Papillary cystadenoma, intraoral minor sali- 
vary gland tumors, 1203 
Paralysis, facial, bilateral traumatic, 234 
Parathyroid eyst, 8 
Parotid abscess, 1031 
duet, surface anatomy, sialography and, 254 
(Abst. ) 
gland, primary malignant 
08 


during root canal 


tests for 


of, 


melanomas 


Partial dentures, 511 (B. rev.) 


| 
| 





INDEX 


Pathology (See also Oral pathology) 
synopsis of, 128 (B. rev.) 
Periapical cementoblastoma, 503 
origin of concomitant labial and palatal 
fistulization, 1485 
repair by dense fibrous connective tissue 
following conservative endodontic 
therapy, 239 
roentgenolucencies and their significance, 
057 
Periodontal cysts, 1104 
disease in Mongolism, 92, 667 
role of roentgenogram in diagnosis and 
prognosis, 182 
dressing in treatment of necrotic ulcerative 
gingivitis, 1391 
pockets and cysts of jaws, bone homografts 
in surgical treatment of, 126 (B. 
rev.) 
surgical procedures, stent for, 1043 
Periodontics, 287, 925, 1043, 1305 
Periodontology, basic, 128 (B. rev.) 
Peripheral nerve tumors, malignant, of oral 
cavity, 56 
Pharmacology and 
(B. rev.) 
and therapeutics, 419 
Pharyngoplasty, cartilage, in cleft palate pa 
tients, 640 ( Abst.) 
Philadelphia Endodontic Study Club, 1145 
Physiology, oral, 894 (B. rev.) 
Piriform rim fixation for maxillary sulcus ex 
tension, 391 
Plasmacytoma of mandible, 385 
Poliomyelitis, bulbar, dentomedical implica- 
tions of residual effects, 401 
Polyvinyl plastic sponge grafts, transference 
of osteogenic tissue to anterior eye 
chamber by means of, 868 
Polyvinylpyrrolidone iodine; bactericidal 
properties of povidone-iodine and 
effectiveness oral antiseptic, 
1377 
Positive Pressure Appliance; gingival heman 
gioma associated with Sturge 
Weber syndrome, 1388 
Postextraction alveolar osteitis, effect 
application of trypsin on, 
Postmortem dental decay, 1351 
Postoperative vomiting, 767 (Abst.) 
Povidone-iodine, bactericidal properties and 
effectiveness as oral antiseptic, 
1377 
Pregnancy and dental health, 896 ( Abst.) 
tumor, 1264 
Premalignancy, oral, 515 
Premarin intravenous for control of bleeding 
in oral surgery, 397 
Premedication with atropine by mouth, 895 
( Abst.) 
Professional opinions in dentistry, 1282 (B. 
rev.) 
Prognathism, mandibular, 3 (Supp.) 
oblique osteotomy of mandibular ramus, 24 
(Supp. ) 
Prosthesis, extraoral ; 


-- 
4d 


oral therapeuties, 1514 


as 


of local 
280 


unusual radium mold, 
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Protamide; new therapy for severe herpes 
simplex, 559 
in treatment of herpes zoster of mandibular 
nerve, 414 
Public Health Service (See Armed Forces 
and Public Health Service) 
Pulp(s), dental, of dogs and monkeys, histo- 
logic changes following applica- 
tion of pressure, drugs, and micro- 
organisms on prepared cavities, 
327, 856 
dynamics of inflammation as applied to, 
oo 
human dental, effect of various procedures 
on, 210 
Pulpal reactions, human, factors of age and 
tooth size, 498 
Purpura, immunologic thrombocytopenic, 929 
Pyostomatitis vegetans, 1053 


R 


Radiation, ionizing, responsibility of dental 
profession in reducing exposure 
to, 304 
therapy of carcinoma of 
( Abst.) 
probable role in sarcoma complicating 
fibrous dysplasia, 837 
Radiographs, routine full-mouth, survey of 
3,874, 916, 1165 
Radiography, panoral; panagraphy, 1178 
Radiology, dental, current status of under- 
graduate curriculum in, 300 
research opportunities in teaching, 677 
in dentistry, undergraduate, long-range ob- 
jectives for teaching, 426 
Radium mold, unusual, 774 
Ramus, mandibular, oblique osteotomy of, 23 
(Supp. ) 
Reese, Michael, Hospital and Medical Center, 
638, 1404 
Regeneration of alveolar cortex, effects of 
osseous implant materials on, 369 
Registry of Gingival Disease established at 
Tufts University, 1146 


tongue, 254 


Renal-cell metastatic carcinoma involving 
mandible and submaxillary gland, 
+ 


Repair processes; root canal dressings, 605 
Replantation Registry at University of Penn- 
sylvania, 1512 
of upper central incisor in pretraumatized 
area, 270 
Research, 92, 474, 611, 868, 1124, 1227, 1377, 
1490 
opportunities in teaching dental radiology, 
677 


Resorption, pressure, 198 (Roentgeno-Oddi- 
ties) 

Resuscitation, cardiac, 
( Abst.) 

Retained inferior third molar, 127 (B. rev.) 

roots and teeth; survey of 3,874 routine 

full-mouth radiographs, 916 

Retrognathia; oblique osteotomy of mandib- 
ular ramus, 27 (Supp.) 

Retrusion of mandible, cosmetic repair, 1410 
(Abst. ) 


chest, 895 


closed 





SUBJECT INDEX 


Roentgen diagnosis, dental, danger of and 
protection against irradiation in, 
127 (B. rev.) 

Roentgenogram(s), lateral jaw, 
tissue relation in, 493 

role in diagnosis and prognosis of perio- 

dontal disease, 182 

Roentgenographic contrast of enamel, dentine, 
and aluminum, 1456 

Roentgenography, dental, degree of hazard, 
40 


bone—soft- 


stereoscopic, in dentistry, 430 
of temporomandibular joint, 54 (Roent 
geno-Oddities ) 
Roentgenolucencies, periapical, and their sig- 
nificance, 1057 
Roentgenology. (See Oral roentgenology) 
Roentgeno-Oddities, 54, 198, 312, 440, 575, 
688, 807, 963, 1067, 1191, 1349, 
1475 
Roentgeno-Questions, 52, 197, 311, 439, 574, 
687, 806, 961, 1066, 1190, 1348, 
1473 
rebuttal, 1473 
Root canal and oral microbiota in endodonties, 
application of newer methods ‘to 
study importance of, 1109 
dressings, 603 
drugs used in sterilization of, reaction of 
hamster tissue, 730 
involvement in ‘‘true’’ 
cementoma, 630 
of teeth, calcifications of dentinal papilla 
that may cause anomalies of, 683 
fusion, 575 (Roentgeno-Oddities) 


(attached) 


Ss 


Saddle bridge, fixed; superplants, 1290 
Saliva, human submaxillary and sublingual, 
modified method for collection of, 
1124 
in vitro activity of anti-hemolytic strepto- 
eoecus factor present in, 619 
Salivary depressants in dentistry, 419 
gland defect, aberrant, in mandible, 748 
minor, intraoral tumors, 1194 
tuberculosis of, 576 
secretion in man, physiologic regulation, 
1514 (B. rev.) 
tumors, aberrant, 767 (Abst.) 
Sarcoma, bone, 981 
complicating fibrous dysplasia, 837 
jaw, incidence rate in Denmark, 1943 to 
1953, 276 
osteogenic, of mandible, 511 (Abst.) 
Sear formation; incision and drainage—new 
modified surgical technique, 651 
Scleroderma, 117 
Seurvy, acute adult, 
changes, 877 
Seton Hall, 1407 
Sialography and surface anatomy of parotid 
duct, 254 (Abst.) 
technique for, 154 
Sickle-cell anemia, 1191 (Roentgeno-Oddities) 
Sinuses, congenital, of lower lip, 1415 


oral and _ systemic 














SUBJECT INDEX 


Skeletal changes following fracture disloca- 
tion of mandibular condyle in 
adult rhesus monkey, 1490 

traction for maxillary fracture, 648 

Skin, advances in biology of, 894 (B. rev.) 

Smith, Rowe, Memorial Foundation, 1276 

Southern California Academy of Oral Pa- 
thology, 764 

Spanish Society of Orthodontists, 249 

Specialty practice, ethics and announcement 
of, 1153 (Editorial) 


Stent for periodontal surgical procedures, 
1043 
Stereoscopic roentgenography in dentistry, 


430 
Sterilization of root canal, reaction of ham- 
ster tissue to drugs used in, 730 
Streptococcus, anti-hemolytic, factor present 
in saliva, in vitro activity, 619 
Strontium chloride dentifrice for control of 
hypersensitive teeth, preliminary 
study of effects, 1046 
Sturge-Weber syndrome, gingival hemangioma 
associated with, 1383 
Stylohyoid ligament, calcified, 963 
geno-Oddities ) 
Styloid ligament, anomalous calcification of, 
1475 (Roentgeno-Oddities) 
Sublingual eyst, 1155 
lipoma with ectopic bone formation, 625 
Submaxillary duct obstruction from invading 
carcinoma, 994 
gland, renal-cell metastatic carcinoma in- 
volving mandible and, 4 
tissue, aberrant, presenting as cyst of 
jaw, 313 
Submerged tooth, 440 (Roentgeno-Oddities) 
Subperiosteal transcireumferential wiring, 
direct, 641 
Suleus extension, piriform rim fixation for, 
391 
Sulfonamides, pain following 
treatment with, 74 
Superplants, 1290 
Surgery (See also Oral surgery ) 
animal, for postgraduate oral surgical stu- 
dents, 1411 
Surgical cases, antibiotics in, 1150 ( Abst.) 
procedures, periodontal, stent for, 1043 
technique, teaching, 513 (Editorial) 
treatment of trigeminal neuralgia of third 
division, 1300 
Sutures, removal following oral surgery, 658 
Symposium on recent developments in research 
methods and instrumentation, 1276 
Syphilis complicating ameloblastoma of man- 
dible, 778 
gumma of palate with negative standard 
tests for, 788 


(Roent- 


endodontic 


T 


Teaching dental radiology, research oppor- 
tunities in, 677 
surgical technique, 513 (Editorial) 
of undergraduate radiology in dentistry, 
long-range objectives, 426 
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Teeth, hypersensitive, strontium chloride den- 
tifrice for control of, preliminary 
study of effects, 1046 
roots, calcifications of dentinal papilla that 
may cause anomalies of, 683 
impacted; survey of 3,874 routine full- 
mouth radiographs, 1165 
Telangiectasia, hereditary hemorrhagic, oral 
manifestations, 550 
Temple University, 123, 125, 892, 1023, 1146, 
1280, 1512 
Dental Alumni Society, 382 
Temporomandibular joint and allied disturb- 
ances, myofascial trigger mecha- 
nism in, 933 
disturbances, cartilage block arthroplasty 
for correction of, 253 (Abst.) 
roentgenography, 54 (Roentgeno-Oddi- 
ties) 
syndrome, methocarbamol in treatment, 
296 
Tetanus, routine treatment, 768 (Abst.) 
Thrombocytopenic purpura, immunologic, 929 
Thyroglossal duet cyst, 1399 
Tissue reactions to new gingivectomy pack, 
1305 
Tongue, accidental isolated primary vaccinia 
of, 767 (Abst.) 
bullet in, 1394 
earcinoma of, 
( Abst.) 
lymphangioma of, 512 (Abst.) 
Tooth extraction involving maxillary antrum, 
fractures of maxillary tuberosity 
during, 246 
size, age and, in human pulpal reactions, 
498 
Tracheostomy, complications, 1150 ( Abst.) 
Traction, skeletal, for maxillary fracture, 648 
Transcircumferential wiring, direct subperio- 
steal, 641 
Transference of osteogenic tissue to anterior 
eye chamber by means of polyvinyl 
plastic sponge grafts, 868 
Traumatic facial paralysis, bilateral, 234 
neuromas, 317 
Triameinolone acetonide, clinical laboratory 
studies on new topical cortico- 
steroid, 938 
effect of massive dosage of new cortico- 
steroid on hard and soft tissues of 
oral cavity in normal monkey, 556 
effect of massive dosage of new cortico- 
steroid on hard and soft tissues 
of oral cavity in normal rat, 547 
Trigeminal neuralgia of third division, sur- 
gical treatment, 1300 
Trypsin, effect of local application on post- 
extraction alveolar osteitis, 280 
in treatment of herpetic ulcers in mouth, 
942 
Tuberculosis of salivary glands, 576 
Tuberculous granuloma of oral mucosa and 
cervical lymph nodes, 406 
Tufts University, 125, 508, 892, 1146, 1276, 
1280 
announces periodontology curriculum, 1146 


radiation therapy, 254 
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Tumor(s), benign, of soft oral structure— 
lipoma, 1004 
carotid body, pain as indication for re- 
section, 1408 (Abst.) 
chondrogenic, of jaws, 1409 (Abst.) 
and cysts of mandible, 1410 ( Abst.) 
giant-cell, 1025 
of mandible and maxilla, 809 
intraoral minor salivary gland, 1194 
malignant, of mandible, roentgenographic 
appearance, 1339 
peripheral nerve, of oral cavity, 56 
metastatic, of jaws, 897 
mixed, of palate, 257 
of odontogenic apparatus and jaws, 384 
(B. rev.) 
pregnancy, 1264 
salivary, aberrant, 767 (Abst.) 


U 


Ulcers, herpetic, in mouth, use of trypsin in 
treatment, 942 
Uleerations, recurrent aphthous, in profes- 
sional school student population, 
30 
Ulcerative gingivitis, necrotic, 1391 
lesions of oral cavity, treatment 
gamma globulin, 882 
Ultrasonic curettage versus hand-instrument 
curettage, histologic assay of heal- 
ing following, 925 
Universal U and L bite-block film holder, 954 
University of Alabama, 122, 251, 381, 1145, 
1278, 1405, 1510 
of Illinois, 250, 766, 1278, 1511 
of Kansas City, 1406 
of Kentucky, 1279, 1511 
of North Carolina, 509 
of Oregon, 510 
of Pennsylvania, 123, 125, 250, 382, 383, 
509, 637, 1279, 1406, 1407, 1512 
announces course in endodonties, 1406 
oral pathology fellowship, 251 
Replantation Registry, 1512 
traineeships, 508 
of Pittsburgh, 1279 
of Puerto Rico, 382 
of Rochester, 382 
of Texas, 1280 
M. D. Anderson Hospital and Tumor In- 
stitute, 124 
Dental Branch, 252, 766 
of Washington, 766, 1281, 1406, 1512 
Uveoparotid tuberculosis; tuberculosis 
salivary glands, 580 


with 


Vv 
Vaccinia, primary, of tongue, accidental iso- 
lated, 767 (Abst.) 

Administration Medical Teaching 
Group Hospital (Memphis), 124, 


1277 


Veterans 





SUBJECT INDEX 


Rudolph: pathologist, anthropolo- 
gist, and statesman, 975 
Vomiting, postoperative, 767 (Abst.) 


Virchow, 


Ww 


Waldemar Medical Research Foundation, 249 
Water-soluble bioflavonoids, therapeutic effect 
in gingival inflammatory condi- 
tions, 847 
West Virginia University, 509, 1512 
Western Society of Periodontology, 122, 251 
White folded dysplasia, familial, of mucous 
membranes, 1436 
lesions of mouth, histochemical analyses, 
596 
Wiring, direct subperiosteal transcircumferen- 
tial, 641 
interosseous, of mandibular fractures, 1151 
( Abst.) 
Workshop on Adhesive Restorative Materials, 
1145 
on Teaching of Radiology in Dentistry, 
papers presented at, 300 426, 562, 
4é 


x 


barrier efficiency of some commonly 
used building materials, variations, 
569 
films, dental, double exposure, 312 (Roent- 
geno-Oddities) 
interpretation as influenced by technical 
errors, 1349 (Roentgeno-Oddities) 
intraoral, positioning and holding for 
maxillary and mandibular expo- 
sures; universal U and L bite- 
block film holder, 954 
chemistry, pharmacology and 
clinical applications, 127 (B. rev.) 


X-ray 


Xylocaine: 


7 
Yeshiva University, Albert Einstein College 
of Medicine, 122, 250, 508, 636, 

1022, 1278, 1405 


Z 


Zygoma and zygomatie arch, fracture-dislo- 


cations, 1152 (Abst.) 

Zygomaticomaxillary complex fracture, reduc- 
tion by antral balloon technique, 
753 


Editorials 
Ethics and Announcement of Specialty Prac 
tice, 1153 
The Extension of Oral Pathology, 255 
Major General Joseph L. Bernier University 
of Illinois’ outstanding Alumnus, 


Teaching Surgical Technique, 513 











